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UTAH, 


CARVED BY WINDS AND WATERS 


The Bechive State, Settled Only 89 Years Ago, 
Stands a Monument to the Courage 
of Its Pounders 


By Leo A. Borar 


AuTHes if ‘Tatrmmotin, Tie Evins Stare.” 


| CAH blazes with color, 
Prismatic plateaus, vermilion and 
white and pink cliffs cut by rainbow 


canyons, forest-fringed lakes below snow 
peaks, purple deserts of sage, gray wastes 
of sand and salt, and, threaded among them 
all, a pattern of green valleys like the vein- 
iny cof moss agate—these combine to make 
it a kaleidoscopic tapestry that varies in 
hues with every fluctuation of light, with 
every change of weather or of season, 


FOUR TIMES AN INLAND SEA 


For cons it has been a battleground of 
Nature, where the elves of erosion hove 
striven cunningly against the titans of the 
nether world. Four times, geologists tell us, 
the whole intermountain area has been cut 
away and inundated; four times subter- 
rancan forces have thrust il up azain, Now 
the titans ore in the midst of a few millenni- 
ums of supremacy, but they will need to 
cuther their forces: the elves of wind antl 
water, heat ane frost, trees aund grasses, and 
their modern ally, man, ate relentlessly at 
their sculpturing- 

Topographically, the lond is young, its 
villevs youthfully V-shaped or only slightly 
more maturely weathered; geologically, it is 
as old os time, The informed traveler in 
Utah may read in outcroppings of schists, 


“Firnine Pridniaon ti Eaktees Narmada Pasa." 
Tram Cowan, Unaapay, Sfei."” mir. 


i The Natiita, GOoewardie Vaca 


tales and sandstones the story of geology 

eS ee an ages to the present, 

finds relics of prehistoric man, 

toe fossils of stranwe, gigantic beasts that 

roamed the earth when it was ooze, Some 

canyon depths reveal rocks that were laid 
down before animal life existed, 

In contemplating the ages of these geo- 
logical specimens, human imagination fal- 
ters. A visiting professor at the Utah State 
Agricultural College in Logan declared in a 
lecture several summers azo that o seaweed 
imbedded in a bowlder he had studied in 
Logan Canyon was probably 20 million 
years old. He returned to the college three 
years later and repeated the remark. Alter 
the class one of the students asked timidly, 

“Professor, shouldn't that seaweed be 20 
million and three years old this summer?" 

The pioneers who settled Utah took for 
their guidance a page from the manual of 
tireless Nature. In the inhospitable wastes 
of a dangerous frontier they Hterally hewed 
nut tarms and built cities. Their simple ac- 
counts of everyday strigeles are heroic 
sagas Of the winning of the West, 

So rapid has been the development of the 
wilderness they tamed that the State today 
presents a complete cross section of the his- 
tory of American civilization, just as its 
canyons anc fault cliffs reveal the successive 
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SMOOTH YOUR OWN CINE TO THE 


CUP ON 


het: gmap by le A, Bata 


THis CEDAR CTY “Grek” 


Water 4 too precious to beoweard [or gniket on the golf rouree, 29.4 miletyre of sind, vada haps aril 


oil mukes the Putting eurtace (see below) 
ofl the wrinkles” that might deflect the ball, 


aves of ceniogy. Lt is only a hali-day drive 
from metropolitan Salt Lake City to desert 
and mountain shack towns such as Bret 
Harte described in his stories, One autumn 
coy only a wear or lwo ago, an observer, 
eee at a window in the magnificent 
State Canitol, counted 46 wild deer browsing 
Linsé ase on the hillside overlooking popu- 
lous Salt Lake Valley. 


THE PRONEER SPIRIT STILE LIVES 


Cedar Cily, gateway to the southern Utah 
parks, bas a aolft ‘t course which symbolizes 
the Utah pioneer spirit Several miles from 
town it lies, in an aril valley crowded by 
craggy hills. lis “greens” are a mixture of 
sand, sawdust, and ail; 15 teeing places 
bristle doormats sel in wooden frames; its 
fairways barren stretches from which sage- 
brush has been laborbously chug. 


A joece of teal pape 


titeched to a tik’ handle “irons 


nnd I went out to the 
course wilh a club member, who explained 
witha chuckle as we jounced over the rough 
troll trom. the highway to the [mks that the 
jolts were “warming-up” exercises for the 
game. In front of the “shake” clubhouse 
beside a clump of-scragely juniper trees an 
iron mine owner ant a Wet Point cadet 
were toiling in the hot sun to set an acleli- 
tiondl doormat fortecine. The miming tar 
was left-handed, he said, and could not-get 
the proper stance at the other tee, 

he course lacks nothing in “rough.” As 
if the hazards of cliffs, gullies, sagebrush, 
and thickets were not 4ufficient, there is an 
occasional rattlesnake tor the player to kill 
with his club, or an inquisitive deer to chase 
mnt of the way of his shots, 

Same girls i! brinit-buel pumas were 
taking lessons. from the club professional. 


Ranlall | Cress 
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Dauntless Utah! That wild valley looks as 
little like a possible place for 4-polf course 


tis the trackless desert the pioneers settled 
looked like farmland, 

Back in Cedur City, we went to the 
creamery building of the Branch Agricul- 
tural College fora drink of buttermilk. The 
instructor in charge explained its excellence 
by showing us through his ultra-modern 
ee anid taking us cut to see the college 


mot tine Holstein cows, which were graz-. 


ing in the lush grass of an irrigated meniiw, 

Neighborliness is the keynote in Utah 
communities, Everywhere the warm-handed 
friendliness of the people makes the visitor 
feel othome. The only person we met who 
did not adress Randall by his first name 
wis un elderly Indian woman at Kanab, who 
called him “Airs. Jones's oan.” 


FARMERS OBEY THE GOLDEN RULE 

When drought casts its-blight over the 
land, the farmers help ane another, the holi!- 
ers of primary irrigation rights willingly 
sacrificing a part of their own crops to re- 
lease precious water for the burning fields 
of their less fortunate neighbors. 

This spirit of mutual helpfulness makes 
community enterprises succesful. When 
southern Utah scenery 
tors from afar, Cedar City folk joined forces 
and almost without capital started the builel- 
ing af a hundred-thousand-lollar hotel, 
Some were able to contribute a little maney, 
others only their services. For their shares 
shopkeepers gave clothing, groceries, and 
meat: and farmers broweht in vegelables. 
Artisans and skilled laborers accepted these 
roods as wages for such time as they did not 
doniute. A ilnctor paid a mason by attend- 
ing the man’s wile and infant. When the 
hotel was half completed, the railway com- 
pany bowrht it from the community. 

Before dawn of a clear summer day we 
drove out of Cedar City toward Utah's 
“Dixie” pnd Zhon National Park. Draught 
had been parching the country for weeks, 
and we wishes to ayotd ot litthe of the blister- 
ine heat that would come with che 2un. 

Utah has excellent roads, the main high- 
ways and toany of the laterals paved with 
concrete or surfaced with crushed rock and 
heavy of, Even the dirt roads are smooth, 
broad, and straight, and some of them, crass- 
ing the prismatic plateaus or cutting boldly 
through sandstone hills, gleam like ribbons 
with the colors of rainkow canyons. 

As light began to break, armorphous 


our left-handed golfer, 


began to attract visi-. 
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masses along the way tonk shape as forest- 
crownel! cliffs and gitantic rock towers 
earved by erosion into weird figures. ‘The 
scene was so extraordinary. thal it seemed a 
figment of a-fantastic dream. Everywhere 
I looked there wis aglow of pink, deepen- 
ing to dark red, as if the earth had been 


-suitused with the Hames of sunrise, 


A short detour took us to some open-cut 
iron tines, one of which was operated by 
He was abroad 
early, and his trucks were thundering down 
into a huge circulur excavation, where steam 
shovels were loading them, The whole 
motintain he is working seems to be iron 
ore, which needs only to be shoveled into 
the trucks and hauled to a railroad for ship- 
ent Oa smelter at Provo, 

In 1551 Brigham Young sent a company 


of English and Scottish settlers into this 


region ta mine and manufacture iron, After 
establishing Ceiar ity and setting up a 
furnace, they labored for eitht years; but 
though they made thousands of tons of cast- 
ings und pig iron, their equipynment was in- 
adequate to produce at geen Walleable metal, 
Today the tron iidustry in Utah haw os- 
sumed important proportions, for there are 
vast deposits in the State, with a bountiful 
supply of coking coal for smelting, 

As we sped down the highway, we came 
to the “ghost town” of Silver Reef, once 
the lorgest and most prosperous city in 
southern Utah. Only the ald Wells-Fargo 
bank remains standing, the other buildings 
having been sold for taxes after the boom 
days and torn down by eager purchasers 
in search of silver coches, 


“OE WHO LAUGHS: Last—" 


The pioneers who settled Utah's “Dixte” 
were farmers not much interested in mining: 
but they opened meur Silver Reef a quarry of 
sandstone from which they manufactured 
grindstones. The village assayer was the 
target of many gibes because he identified 
as ore almost every odd bit of rock he 
found, One day a joker honded him a piece 
of broken grindstone, ‘Townsfolk euffawed 
when he pronounced it one of the richest 

les of silver ore he had ever assayed, 

ie assayer had the last laugh, however, 
for nol long afterward, in 1876, the “grind- 
stune quarry” became ‘the Silver Reef mine, 
from which more than 9,800,000 ounces of 
silver were laken in a few years. Even now 
a profit ® being realized by a company which 
is reworking the old dumps. 
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For some distance beyond Silver Reef the 
country & a red waste of sand and cliffs and 
rocks tortured info grotesque shapes: then 
sicenty the desert bursts into bloom, Jeri- 
mition ditches fel by the Virgin River anid 
other streams have made: of the valley a 
fertile agricultural areson which its settlers 
boast that, with the possible exception of 
citrus iruit, they can grow any farm product 
produce! elsewhere in North Americus. 

Dreaming Of establishing a vast state, 
“Deseret (Honey Bee), that would in- 
clit, besides what is now Utah, all of Ari- 
gana worth of the Gila River, a corner of 
New Mexico, western Colorado, some of 
Wyoming and southern Idaho, most af Ne- 
vada, and about one-third of the present 
California, Brigham Young sent colonists 
into this semi-tropical region, and they us 
tablished the town of Santa Clira in 1554. 
Before 1860 Washington and Toqueryille 
had been founced, andl Si. George, now the 
largest town in the Virgin River Valley, fol- 
lowed in Tae, 


UTAH'S “DIXIE PRODUCED OOTTON 

Because of the Civil Waor;cotton was vir- 
tually unolituinable—its price in Utah had 
been $340 4 pound in 1838—and the colo- 
nists set about rising a supply that would 
serve the needs of their own peaple. They 
produced in 1861 abwut 100,000 pounds of 
cotton on land that had been arid desert 
befure their coming. 

Today cotton ts no longer planted in 
Utah's ‘Dixie’; fruit has taken its place. 
We were bailed ull along the road by chil- 
dren who offered us melons, grapes, cherries, 
and peaches at ridiculously low prices. A 
few weeks later, they said, they would have 
figs for sabe. 

At St. George the coolness of an electri- 
cally fanned hotel lobby was welcome, for 
the thermometer was registering clase to 110 
decrees, I told the president of the Rotary 
Club, which was meeting there, of the Cedar 
City golf club. He said if we had time he 
wild take us.cul bo an even tougher course 
St_ George enthusiasts were building. 

Brigham Young made St. George his win- 
ter heacypuariers, and his home is still stand- 
ing. Near itis tht old tithing house to which 
ihe settlers brought for their church every 
tenth egg, or ear of com, or basket of fruit. 
Another old adobe structure of interest t 
the agricultural station where the farmers 
brought for examination the exotic produce 
they were constantly trying. 
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The pioneers were indeed “wilderness 
bredkers.”” Although they went into that 
desolate land with nothing save their few 
household belongings and their oxen, they 
not only quickly established farms and psro- 
duced their food and clothing, but hauled 
slabs of red sandstone from the surrounding 
hills and built a massive temple ond a com- 
modiows chapel. There must have been 
skilled artisans among them, for the spiral 
stairway they erected in the chapel is one of 
the finest examples of its kind I have seen; 
and the architecture of both places of wor- 
=~ is outstanding, 

| Jooked around the thriving town and 
remembered some of the waterless valleys 
we had traversed, | marveled ot the courage 
resourcefulness of those early settlers. 


‘Brizhan Youre displayed amazing genius os 


a colonizer, 

On the way from St. George to Zion Can- 
you we took a new road that passes through 
Hurricane, named for the mighty Hurricane 
Cliff, formed by faulting, which towers 
across Utah's southern boundary as a sheer 
red wall in some places fully 2,000 feet 
high, The view from the top is stupendous. 
Volcanic forces perhaps millions of years 
ago broke the earth's crast here and tilted 
a portion of it so high that it is an eyrie 
irom which the visitor gases spellbound, 
The fancy came to me that once when 
Mother Nature left her most talented but 
erratic children alone with paint pots and 


sculpturing chisels, they wrought this topsy- 


Lurvy scene out of pure mischiel, 

Because fools of the Virgin River men- 
tieed many farms in its valley, the early set- 
tlers undertook the digging of on irrigation 
ditch in the face of the Hurricane Clif to 
supply water for a town to be located far 
ubove any possible floods. They were 20 
years at the task, but they succeeded at last 
und established their town of Hurricane, 

We found Hurricane a pleasant oasis of 
gardens, berry fields, orchards, and shade 
trees. The peaches we bought at a wayside 
market were particularly Iiscious, 

WATER MAKES THE DESEYT GREEN 

Wherever water is available, there are 
vreen elds and prosperous villages, but not 
more than eight per cent of the 32,597,760 
acres Of land in Utah ts adaptable to crop 
farming, and Jess than half of that. both irri- 


fated and dry farms included, is so utilized 


now. The total irrigable acreage is probably 
nol five per cent. 
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THE PATATEIO ARB 


OM THE TASERS ACLE 


ROOF GUIDES FLYERS TO THE AIRPOKT 


To Temple Scqpuare each October and Apoil come thousands of devout Mormons [rom ofl. diver 


the infermountsin Wet and trom many foreign crunizis (poze £03) 
at the Tabernacle and the Assembly Hall (right foresround) 


Conlerence” 


They seeemble in “(renera! 
The Pureua of Informa- 


Hon stands at the right of the spired Temple, and the Temple Annes & nt the leit 


Most of the non-tillable portions of the 
Slate, however, furnish excellent grazing for 
sheep, which are driven up to high plateaus 
and mountain sides: for spring and summer 
feeding and brought back in the aulumn to 
lower ground to winter on naturally cured 
desert growth. How the sheep mdustry 
advanced i evident from the lrvestock cen- 
sus, which 30.000 sheep in Utah 
in [883,. 2,8 Bib, p00 in 1929. and, despite 
business depression, 27,168,000 in 1935 (page 
ao), 





As we passed Springdale and neared the 


entrance to “ion Nutional Park, £ wished 
for a pair Of dark glasses, ‘The intense sun- 
lizht on the reel sandstone peaks and clits 
wis Gazzling. [ scught to rest my 
looking toward a mighty, tree-fringed &- 


carpment thai thrust up on the horizon, 


Though it was 40 miles away, 


eves by 


it seemed 
hardly a twentieth of that distance, the red 
of its base glowing scarcely less bel iantlhy 
than the rocks and towers at the roadside, 
To tlescribe the colors of southem Utah, one 
would need to translate the most vivid adjec- 
ves into verbs, for under an afternoon sun 
those reds and pinks anc yellows are violent 
lorees that Farry crash upon the vision 
We were now on the floor of a deep 
ronge walled by clifis and massive sandstone 
monoliths that suvvested to me nuurh-hewn 
Ajaxes supporting a blue cunopy oisky. To 
aur leit we saw the majestic West Temple 
lifting its forested plateau top nearly 4,000 
fect above us: to our right the East Temple, 
aimost as hich. The Watchman, an enor- 
mous ted spearhead at the gnies of “Aron, 
Stans ils point mure thon o half mille above 
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cree.” The deep 
red oof the ver- 
milion cliffs dom- 
Inates the bases 
af the walls, but 
jafies phove to 
ever liehter 
shades until it 
fives way to 
brow! bands of 
white crested by 
pinks and golds 
fringed with for- 


ests. 
Farther uj the 
round = -— almest 


shuddered at 
sieht of the Altar 
of Sacrifice with 
is realistic 
hlood-recl. stains, 
and the superst- 
lion of thie Liveli- 
nuns, who feared 
lo enter the can- 
won alter mise tut - 
fall, became un- 
derstandable, 
The Twin Hroth- 
ers off to the 
ric¢ht looked 
mare cheerful, 
ariel the Aioun- 
tain of the Sun 
blazed with glory 
in the westering 
hutht. 

ONE LITTLe RIVER 

CARVED FIO 





Photigtnh by feke Jobesen 


WIND GODS FASHIONED THE GONLET OF VENTS 


Same wirata of rock being softer than others, the wind retioves them quickly, 
leaving the hurder portions standing in-qoerr figures 
rapid aiter rain hae Inaaecnedd the grains ol sand olf which the stone 4 composed. 
"This treak is west of Blanding, in-squibenstern Utih 


the road: and The Sentinel, on the west 
Tim near the checking station, overtops i. 
Strangely, all these ciants appear equal in 
height when viewed from the bottom of the 
cunyun, Ce must ste them from (Cedar 
Mountain or from the skyliné trails to ap 
preciate their differences in altitude, 

For purposes of identification and locator 
the nantes givin to these monarchs are use 
ful, but the names are pitifully madequate 
to convey any true conception of their awe- 
sume grandeur. Through my mind kept 
running Coleridge's line, “In Nanadu did 
Kubla Khan a stately pleasure-dome de- 


The. tireless 
littlke North Fork 
of the Virgin 
River, which has 
carved the gorge, 
has mode oa garden spot of the valley 
floor, where grow many kinds of deciduous 
trees a5 well as conifers. Green meadows 
dotted with a bewildering array of wild 
flowers are pleasant to eyes dazzled by ‘a 
long journey acrass sunlit wastes of red 
rock, 

We reeted for o while ot the lodgr, a ram- 
bling rustic structure in keeping with its 
surroundings: and then, leaving aur bags wt 
cone of the comfortable cabins, drove on up 
the canyon to watch sunset bring out the 
colurs on the Three Patriarchs and The 
Creat White Throne. 


The carving i particularity 
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The Great White Throne, also called El 
Gobernador, is a colossal truncated pyramid 
of tock rising bout 2,500 feet obove. the 
Tiver, Because its base and the cliffs near 
tare red, iis upper part, shading trot rose 
to chalky white, looks like a stupendous 
mass of white marhle. Its top is forest cov- 
eréd, and here and there on ite sheer sides 
clings of trees hive found footing. It is 
seen at its best from a circular vale of almost 
tropical creen known as the Temple of Sina- 
‘wava, where the canyon road ends at The 
Natrows, the knife-gash gorge cut to adepth 
wf some 1,500 feet by the North Fark. 

Standing at the bottom of The Narrows, 
One can see the stars in tlaytime as from the 
bottom ef a well, 1 was reminded of John 
Lb, Whiting's description of the entrance to 
Petra, the *nose-red city, half as oli) as time” 
(see NATIONAL GrocrArHic Magazine for 
February, 1955), but words were Lacking to 
express my thoughts, 

Aly companion said, “Wait: there will be 
a full moon late tonight.” 

After a dinner of mountain trout at the 
lodge, we went fora long walk up the road. 
The college students who work during the 
summer as aitendants were presenting a 
Stage program in the assembly hall, and 
when this was ended their orchestra would 
play for dancing. We were in no mod, 
however, for such entertainment and has- 
tenet beyond the sound of the dance music, 
Only a fugue from Bach could have fur- 
nished fitting accompaniment for the pag- 
cant Nature was enacting, | 

Around us the huge monoliths gloumed as 
blacker shapes against the night; overhead 
was such a blaze of stars as | had never 
imagined. “The heavens declare the glory 
of God: and the firmament sheweth His 
handiwork .. ." Unbidden, the words of 
the nineteenth Psalm came to my mind. 


MOONLIGHT 1S A MAGICIAN 

A little after midnight we drove up the 
canyen to the Temple of Sinawava and 
stood on the bank of the North, Fork ta 
await the moonlight. There was no sound 
save the murmur of the stream and the 
faint whisper of the ever-quivering leaves. 
An exotic fragrance filled the air, the per- 
fume of the datura, a creamy night flower 
resembling the morning-glory, Within the 
vast, tower-walled circle ineffable peace 
engulfed us, stealing all sense of reality. 

| raised my e@yes toward the heights that 
shut us in. At first I thought clouds had 
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appeared suddenly in the clear sky; then | 
knew that the white wraiths that secived t0 
float far above us were the upper cliffs 
gleaming in the radiance of the rising moon, 

The effect was unearthly. One by one the 
crags and peuks einerged from the darkness 
like giant actors in a medieval Mystery 
play, Beyoud the inverted arch, between 
The Organ and Angels Landing, The Great 
White Throne shone with ethereal splendor, 
It was. a sight to make the least imaginative 
feel like falling on his knees. 

We turned a little way up The Narrows 
to see the white shaft of the Mountain of 
Mystery. Like an ivory wand it seemedt, 
hell aloft by the magician Shelley called 
“that orbed muaithen with white fire laden.” 


COLOR SEEN BY MOON RAYS 

As the full moon ¢cleored the canyon rim, 
the colors of the sandstone actually became 
visible, a phenomenon | had always sup- 
posed impossible. One wall, framed by 
darkling peaks, glowed like a fire opal set 
in black, its sulmdued but recognizable tints 
of rel, nink. and gold shimmering in the 
direct moon rays. 

We drove slowly the length of the canyon 
and back, At every turn oppeared a new 
glory of the ever-changing panorama, Zinn 
by moonlight & a vision never to be for- 
potten. 

eseph Black, a Mormon pioneer, home- 
steaded in Zion Canyon in the sixties and 
described it so poetically that his fellows 
who had not seen it dubbed it jocosely 
“Joseph's Glory.” When they knew that he 
hod done it no more than justice, they 
changed the name to “ion, in keeping with 
their thought of Utah as another “Holy 
Land.” Brigham Young, however, de- 
murred, and for years the gore was referred 
to as “Not Zion.” 

The Indian word for it was I-oo-coon 
(Arrow Quiver}. In 1872 John Wesley 
Powell, explorer of the Grand Canyon of the 
Colorado, visited Zion and in an official re- 
part to the Government gave it the name 
Mukuntuweap from the river, now called 
Notth Fork of the Virgin, Under this tithe 
Mresident Taft set asile the canyon in LOOo 
a3 a national monument; but later, with 
its sister canyons, the Par yand the 
Great West, it became Zion National Pabk. 

Parunuweap and (reat West Canyons are 
almost as remarkable as Zion, bitat present 
they are accessible only by difficult pack and 
toot trails. In Parunuweap the ruins of o 
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mansion built by a wealthy early settler 
stand on the site of a prehistoric village. 
Ranger naturalists, digging around the 
building, found intermingled there netics of 
an ancient civilization, pottery of a: later 
Indian tribe, and [ragments of the white 
mans china, In many places in the park 
are remnants of chit dwellings. 

Our way out of 4ian was the new Zion- 
Mt. Curniel Highway (page 588 and Color 
Plate AV), which climbs by a series of six 
switth-backs 791 feet in. three oviles and 
plunges inte o 5,607-foot tunnel drilled in 
the face of the sheer canyon wall, Piere- 
ing the tunnel side at intervals convenient 
for Ventilation aré six large, windowlike 
galleries. affording entrancing views. We 
paused ut thee openings to look out, exch 
time from o higher vantage point, for the 
tumme] rises at a five-per-cent grade (page 
S89). At the Inst gallery | asked my com- 
panion how the tunnel had been made and 
what bal been done with the waste rock. 

TORRENTS BROOK NO INTERFERENCE 

“The windows were cut first,” he said, 
“and the rocks from them and fram the tum- 
nel were thrown down there into Pine 
Creek." He pointed over the gallery ledge 
nt a mere rivulet skirting the base of the 
cliff far below us, 

“That sounds like a will] exaggeration to 
you now, because the creek is almost dry 
and its bed free of debris; but you woultl 
understand if you could be here when floods 
come down from the mountains, They took 
that whole gorgeful of rock away in less than 
two months and carried it down ta the Colo- 
rade River. Water has been known to rise 
40 feet in a few minutes in The Narrows 
above Sinawava, and it comes up alimest as 
fast here.” 

The gorge carved by Pine Creek is so 
narrow that from the tunnel window we 
easily threw stones against its oppasite side, 
One who attempts to explore such o siream 
in the “cloudburst season” plays a reckless 
vame with death. 

scarcely less spectacular than “ion itself 
is the country along the 24-mile highway to 
Mt, Carmel. The road, an engineering 
marvel built in 1927-30 at a cost of nearly 
$2,000,000, winds around red stone peaks 
unl through ureas fantastically carved by 
erosion. 

A. surfaced road Jeads northeast from 
Mit. Cartel through Orderville and other 
villages that seem anachronistic survivals 
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from pioneer days. For miles it follows the 
lertile valleys of the Virgin and Sevier 
Rivers, Signs still visible on old buildings 
In some of the larger southern Utah towns 
bear the legend “Deseret Telegraph,” re- 
minding the traveler that Brigham Young 
established one of the earliest telegraph fines 
to keep his colonists in touch with Salt Lake 
City. 

North of Hillsdale a highway branching 
off to the right took us up to the Puunsau- 
gunt Plateau and the Mowell National Fur- 
est. We were now approaching Bryce Can- 
yon National Park, and the burning heat 
which had scorched the lower levels gave 
way toa delightful coolness, At the canyon 
rin the altitude is 8,000 feet. 

It was near sunset when we reached Bryce 
Canyon Lodge, a restful place with attrac- 
tive log sleeping cabins scattered among 
pine trees. Somewhat to my puzzlement, 
we had caught ne glimpse of the canyon on 
our way in, nor could we see it now from 
the wide veranda of the hulge, The builders 
of highway and lodge had felt that the sight 
oom to be kept as a surprise at journey's 
end, 

A. few minutes later I appreciated the 
wisdom of that decision, We walked per- 
haps 300 yards from our cabin up a gentle 
incline god came suddenly to the rim of 
Hryce. 

What o sunburst of beauty! 

It 8 not awe-inspiring like the Grand 
Canyon of the Coloracdy, not solemnly mys- 
teriuus like Zion, It is glarmérous as a poet's 
dream. With its Cathedral, castles, spires, 
Statuary, Queens. Garden, Wall of Win- 
dows, and “weirdly sculptured jates” glow- 
ing in the sunset, it is like Tennyson's fairy 
city, “many-towered Camelot.” 


HEVYCE CANYON TRAN SCENDS ADJECTIVES 


Actually it is not a canyon but an amphi- 
theater three miles Jong and two wide 
crowded with tall, fintastic shapes whittled 
from the Pink Cliffs formation by rain and 
frost and wind (Color Plates 1-TV anid TX). 
The long Indian name for it means “Bowl- 
shaped Canyon Filled with Red Rocks 
Standing Up Like Men,” 

To each beholder it reveals itself in a per- 
sonal interpretation different from the im- 
pressions that it makes upon others, for it 
stirs the depths of imagination, Some visi- 
tors delight in comparing the sculptures to 
characters from history or to famous or 
even comic tyures-of today. Gleefully they 
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(TS KASY TO FLOAT BUT DANGERUDS TO DIVE IN THE GREAT SALT LAKE 


laden with 33 per cent aalt, the water is so heavy thal an inexperienced diver might break hh 


neck when etrilune the surface 


WnWwry person who gets it inte hie throgtamay meet dewth by rangulatian 


Tt is tinposille ta sink, lat the saline solution & so aromge heat the 


Recent investizalion 


reveiile that ealt eevstal ore now precipitated uver the entire lake bottom and even the tiny, ahringpe 
which formerly were the only animal file in the water are dipappearing 


will point cut “Queen Victoria” and, not 
far oway from. this. dignified personage, 
“Gloomy Crs,” 

My perconal preference is for Inelian 
names, Which have an oretund ring ond mean 
whilever one wishes to make of them. 

Horse and foot trails, leading down into 
the bottom of the bowl, permit the visi- 
tir to obtain many different perspectives, 
Everywhere the soft postels of the limy 
sandstone charm the eye, There are red, 
orange, pink, yellow, mauve, and purple, all 
produced by the action of water on mineral 
deposits. 

Because parts of the formation are much 
wilter rock than others, these have been cut 
away, leaving the harder portions staniling 
like strange bits from an oriental fantasy. 


There are no constant streams in Eryce 
Canyon, but cocusiinally feods trom lorten- 
tial rains sweep the floor clean of debris, 
Erosion is going on without interruption, 
trees at the rim sometimes toppling over and 
crashing to the bottom, The edge of the 
cup is the dividing line between the Great 
Basin and the Colorado River watersheds; 
and, when two raindrops fall on it an inch 
apart, one-may find its way to inland plains, 
the other to the Gulf of Caltopia. 

Tt has been my good fortune to see Bryce 
Canyon many times—at sunset, al dawn, 
under a midday sun, in moonlight, ane 
before, during, and after rains. Always its 
colors have been different. Heayy main 
makes it particularly lovely, sending slender 
cataracts tumbling from every promontory, 


ao? 


Legend has it that Ebenezer Bryce, who 
established a farm al the lower gateway in 
1875, founded the frontier village of Tropic 
(still a frontier village), and gove his nome 
to the canyon, was #0 little j ressea) with 
the wonders of the scene th rg described 
it merely os “a terrible place to bose a cow,’ 
Perhaps he hod been forewarned by hearing 
the story of Joseph Black and Zion (jp. 587). 

We stayed at Bryce Canyon Lodge for 
several days, enjoying the cool, sparkling 
wether, and coing on excursions to points 
of interest. Though the time was the be- 
ginning of July, evenings and mornings were 
chilly enough to justify jolly log fires in the 
hue frreplane, 

Most entertaining were the fireide tale 
told by the cowboy gulde (Color Plate TX). 
One night he wove for a group of girls a 
story of one of his experiences with horse 
thieves, Jt was intensely dramatic but 
ended unsatisivyinely with the hero, backed 
up into a box canyon by a murderous band 
niming their rifles at his breast. He could 
neither retreat nor advance, 

“But what did they do to you?” gusped 
one of the Innocent auditors, 

“Oh, they killed me,” he replied, without 
Ba suspicion of a smile, 


“STErS” BACK Ti) THE DAWN (F TIME 


From the edge of the Paunsangunt Fla- 
tea a geologist can trace the history of 
earth back to its beginnings, He stands on 
a Tertiary formation and looks down a 
mighty flight of steps breaking away toward 
the Colorado River, Each of those steps 
represents a different age, and if he could 
descemd them he would pass throuzh the 
Cretaceous, Jurassic, Trinssic, and Permian 
before he was out of Utah. 

Disregarding, then, the political bound- 
ary, he could follow the plateau across 
northern Arizona, go clown into the Grand 
Canyon, and come to Archean rocks, the 
oldest jormation exposed in the world. A 
journey of ubowt 80 miles would take him 
back thousands of centuries in geologic 
history. 

When we went from Bryce to the Ratbah 
National Forest and the North Rim of the 
Grand Canyon, I was at a loss to under- 
stand why Utah does not extend all the way, 
Fredonia, in northern Arizona north of the 
Grand Canyon, & wellnigh Inaccessible 
from ithe Ariana side. It is a Mormon 
Village settled by Utah colonists, but when 
Utah was ready for statehood the bound- 
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ary was fixed by compromise just south 
of Kanal, 

Al KRanah we were graphically reminded 
of the age of the ground we trod, There 
were clearly defined dinosaur tracks in the 
ae Stones of the walk that leads to the 
hat 

We went up from Bryce to Cedar Breaks 
for the Fourth of July ceremony dedicating 
Cedar Breaks as the 69th national monu- 
ment, That werd “up” important, for the 
rim. of the vast amphitheater known as Ceilar 
Breaks is 10.400 feet above the sea, 

Cn the way we pissed a strip af broken 
rocks that had poured as lava out of one 
of the now extinct volcanoes of southern 
Utah, tt brought te mind Poe's “scoriec 
rivers that roll their sulphurcus currents 
down Yaunek,” though now it is bordered 
by a lovely forest of white-boled aspen trees 
(Color Plate XV). 

Cedar Breales, rool hy the same agents 
that carved Hryee Canyon, is much lurer 
than the better known amphitheater. Standd- 
ing on its rim, ene looks inte the magnificent 
depths of a series of eroded bowls (Color 
Plate X), each peopled with red rock giants. 
As many as 60 colors have been identified 
by observers from the lookout point. 

Agam | was reminded of a Psalm of 
David, “Who snall ascend into. the hill of 
the Lord?" 

Glorious as is the scene, | was more in- 
terested inthe Utah people who had come 
to the celebration. They sat on upended 
blocks sawed from trees and listened to a 
three-hour program of speeches and music. 
auey are hardy folk! 

Though the sun was at its height, the air 
wis delightfully cool; and we sat hatless 
through the long ceremony, Next day we 
roed our politeness; for those of us who were 
bald or baldescent were treating our heads 
for sunburn. “There is something unusnal 
about sunburn in Utah; it couses the af- 
lected parts to swell most unbecomingly. 


KEICHWORS ALL [IN UTAH 


After the speeches there was a picnic, with 
barbecued beef served free to all comers. 
scores of Piute Indians were on hand to take 
care of what was leit. Everybody seemed 
happy and care-free, neighbors greeting one 
another and inviting their friends to share 
the baskeis of home-cooked dainties, We 
taster! delicious cakes until out of reward 
for our waistlines we avoided approaching 
family groups before the luncheon had been 
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WIN AND WATER LLAVE MADE LACE OF SANDSTONE IN BRYCE CANYON 
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vet actually itis a broad platiarny, 
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put away. ‘That picnic was just an old- 
fashioned family party, with 3,000 pyersioins 
in attendance! 

Gevernor Blood and his gracious Lady in- 
vited Randall and me to join them on a trip 
to Boulder Dam,* and at 3:30 next morning 
we set out from Cedar City, The reason fur 
the early start becomé apparent soon after 
sunrise, and at 10 o'clock a thermometer at 
the base of the dam registered 109 degrees 
in the shade, The trip back to Bryce Can- 
yor was a trial by fire, a practical demon- 
stration of what drought means to Utah. [i 
rain did not fall soon, the Governor told me, 
it would be necessary to kill several hundred 
thousand sheep, for there would be neither 
water nor forage to keep them. Light rains 
later reliewed) the situation to some extent, 

Irrigation was seriously threatened be- 
cause of failure of streams, ‘and soil eresion 
by high winds had taken terrific toll, Ina 
letter the wife of the manager of the Rocky 

‘ard Reservoir, which serves a large aren 
hear Minersville, poignantly describes the 
Situsnt eon: 

“This ea ae has suffered in the [ast 
five weeks in Hood damage, intense silting, 
and a dislodged control gate, more water 
having been lost than is left. Fish, unable 
to poss back throuwwh the blocked. tunnel, 
created a-scourge, and 50 tons of them had 
to be pitchforked into wagons and hauler 
‘away. 

“There have been cloudbursts where no 
good resulted, but not a drop of rainfall has 
come to this project to encourage necovery 
from the dust-choked, wind-pursued deso- 
lation.” 

After a pleasant week-end at Bryce, we 
drove up through central Utah to Salt Lake 
City, The trip was a revelation of both the 
natural and the social aspects of the farm 
valleys. Somewhat ruefully men. talked 
about the drought, but nome we saw seemed! 
fearful of the future. The irrigated fields 
were Still green, though production would 
be far less than usual, 

Towns were more numerous and larger as 
we progressed northward along the Sevier 
River, and the country seemed 7 rous, 
a pastoral scene refreshing after the red 
glare of the prismatic plateaus. Some sixty- 
six per cent of the 320,000 people of Utah 
live in the district of which Salt Lake City 
i the center, 

*Ser “Souther California at Work,” by Free- 
erick Siropich, in the NattowaL Gaomaraic Macs- 
isk for November, 1954. 
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We were heartily welcomed at Panguitch, 
Richfield, and Manti, seat of a handsome 
Latter Day Saints Temple, by men who re- 
assured! the Governor by their hopeful out- 
look on the drought situation. Reports were 
is good at Nephi, Payson, and Spanish 

OFh. 

The Governor was in a cheerful mood 
when we reached Provo, third city of Utah, 

a thriving town of nearly 15,000 population 
near the shore of Utah Lake. Here it wis 
that Father Escalante, seeking a trail to 
connect early Catholic missions, visited 
peaceful Indians in 1774. Provo has the 
sectarian Brigham Young University and 
the large State Hospital, Fertile soil and 
a Sufficient supply of irrigation water make 
of {he town “the Garden City" (Color 
Plate V}). 

To the Mormon settlers tah Lake was 
the “Sea of Galilee” of their new “Holy 
Land,” the river connecting it with Great 
Salt Lake was, and is, the “Jordan,” and 
Great Salt Lake was the “Dead Sea.” 


SALT LAKE CITV SPRANG FROM. DESERT 


Through American Fork, Lehi, and Mur- 
Tay we followed the broad highway and 
came in late afternoon to Salt Lake City 
(population M0267 at the 1930 census or 
180,407 if the entire metropolitan area is 
included) which has been conjured by hard 
work from what was sagebrush desert only 
89 years ugo. I like to remember it as I 
saw it that evening from a vantage point 
near the mouth of Emigration Canyon, the 
place from which on July 24, 1847, the 148 
ploneers caught their first elimpse of the 
valley. 

What they saw then was a purplish-gray 
waste with only a few cottonwood trees 
yrowing beside City Creek, yet their leader, 
Brigham Young, said, “This is the place.” 
A monument bearing this quotation stands 
at the mouth of Emigration Canyon, That 
very day advance scouts of the party had 
plowed some ground near the mouth of City 
Creek Canyon and begun what is generally 
accepted 5 the frst irrigation project estab- 
lished hy Anglo-Saxons on the North Amer- 
ican Continent. 

What | saw 89 years later was a tmagnifi- 
cent city of trees and homes, the impressive 
skyline of its business district clear cut 
against a glorious sunset that smiled over 
Great Salt Lake. Tt would be difficult to 
find amore striking location foracity, Half 
circled by the snow-capped peaks of the - 
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Phiotigegah be Kickaed AL Steswer 
THROUGH EAGLE GATE BRIGHAM YOUNG YVSED TO EXTER HIS FRIVATE ESTATE 


Bit the portal was just hizh enough then to give cleurance to 9 “prame schooner.” His office 
the Berchive Howe, anil his residetice, the Lion House, still stun) in the around at the left. ‘Tle 
big bird, perched atop a beehive, now seems to guard tree-flanked State Street, which leads uphill 
to the State Capitol This structure, built of native eranite, waa completed in 1935. 
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HERE HE COMES] THERE HE GOES! —AND SALT FLAKES FLY LIKE SNOW 


Here Sie Malcolm Caripbell hurts over the measured mile m o tial ron oblong the Bonneville 
Salt Fiats Last September he drove he. Bluebird over the bed of the vunkhed Lake Honmeville at 


301 thiles an hour, to sel a pew workd racing pecord. These tract= of white are formed of the settling 
cf an inland sea. which onee covered most-of Utah, Idaho, and Nevada (paie S77). The anckeni 


ote al water decribed in a-echolariy monngraph br Grove Karl Gilbert, 6 generation ago vice 


neeident and Hubbard Medalist of the National (eogmphic Socety, 
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Wasatch Range, and guarded on the open 
side by -an inland sea, it has been called 
“a perfect jewel in a lordly setting”" Sheer 
inavgement at what men have wrought from 
the desert overwhelmed me as we went down 
to our botel hese Temple Square. 

Next morning Jeasked the clerk the way 
to the office of my friend Gus Backman, 
and he told me it was only three blocks 
down the street. The weather was so cool 
that I felt a little disappointed because the 
walk would be short, but I seen discovered 


that three blocks in Salt Lake City con- 


stitute no mean distance. 

The elty was laid out in 10-acre squares, 
each divided into eight lots, The principal 
streets measured 132 feet from curb to curb, 
probably a waste of space in the early days, 
but an inestimable boon to motorists today, 

As I went along, my curiosity was in- 
trigued by a stream of clear water running 
in the gutter beside the walk, and 1 asked 
& fellow pedestrian about it | 

“That is City Creek,” he said, “the 
stream that made Salt Lake City possible. 
We cherish. it as a memento of pioneer 
strugeles. The First National Bank now 
occupies a site near that of the first irriga- 
tion citeh.” 


MORMON TEMPLE AND TABERNACLE 


Later that morning Gus and | went to 
Temple Square, a walled park of ten acres 
near the center of the city, There stand 
the stately Mormon Temple and the huge 
Tabernacle (page 583) amid beds of flowers 
ona gracious, tree-shaded lawn, The Tem- 
ple is not open to visitors, but puides daily 
conduct groups of sight-seers through the 
Tabernacle and other church buildings. 
Protected by a pergola in a corner of the 
enclosure is the first house built in Utah 
(Color Plate XT). 

Some: writers haye called this center of 
the Latter Day saints “mysterious” and 
“foreign seeming.” | did not find it sa, 
In Salt Lake City most of the church de- 
nominations with which | am familiar are 
represented, and all live together in amity. 
The thought that occurred to me as I 
looked at the massive buildings was one of 
wonder that the early settlers, working with 
such equipment as they had, could have 
constricted them, 

The vast Tabernacle, 250 feet long, 150 
feet wide, and 80 feet high, seats $,000 
people, and its acoustic properties are 
extraordinary. The roof is an oval dome 


wis 


supported by 44 sandstine buttresses that 
Surround the building. 

We ‘climbed up between the ceiling of 
the auditorium and the roof and found our- 
selves-in a space some 15 feet high, among 
the bridge arches that form the dome. The 
architect who designed the Tabernacle was 
a bridge builder, who from his experience 
devised this unusual structure. Iron and 
steel being virtually unobtainable when the 
building was started in 1863, the timbers 
and struts af the roof were pul together 
with wooden pegs and rawhide thangs, most 
of which are still intact, though in recent 
years bolts have been introduced to supple- 
ment then. 


WHERE A CHORUS OF 3,00. SINGS 


Even more remarkable than the architec- 
ture of the roof is the magnificent organ 
of between 7,000 and 8,000 pipes ranging 
in length from five eizhths of an inch to 
32 feet. ‘The original instrument was made 
almost entirely by hand by Utah artisans, 
and much of the wool for the pipes was 
from “the cedars of Lebanon” in southern 
Utah, To-day the organ is electrified andl 
boasts many additions, inclucing an witiph- 
onal set of pipes in the basement of the 
Tabernacle, but some of the work of the 
Pioneer craftsmen remains as they left it, 

Daily at noon the Tabernacle organist 
plays.a comeert, to which the public is .atd- 
mitted without chirre. Radio listeners 
everywhere are familint with the broael- 
casts of the famous Salt Lake ‘Tabernacle 
choir, Particularly interesting to me is the 
annual song festival of the young people's 
organiaition, when 5,000 singers chosen 
from local groups in all parts of the United 
States and many ioreign countries unite 
under the direction of some outstaniling 
chorus leader to present the oratorios they 
have learned in their home churches, 

Salt Lake citizens have always been 
lovers of music and drama. Soon alter the 
city was founded they built & commodious 
theater in which appeared some Of ther bees 
known actors and musicians of their day. 
This building was torn down a few years 
avo, but 17 modern theaters now supply 
entertainment for the populace. 

The Mormon Temple required 40 years in 
the building (1853-93). Tt is constructed 
of native Utah granite hauled by ox teams 
from Litth Cottonwood Canyon many 
miles away. With walls 16 feet thick at 
the base and 8 feet thick ot the top, it is 
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massive as a medieval castle, The angel 
heure Surmounting its tallest spire is of 
hammered bronze covered with guld leaf, 

Salt Lake City preserves memories of 
many Stirring events of the winning of the 
West. Where the Salt Lake Tribune build- 
ing now stands was once a station of the 
Pony Express, which carried mail between 
San Francisco and Mississippi River cities 
in the time of the California. gold rush. 
ronze and granite markers have been 
placed at points on the route here, and at 
Echo Canyon, Murray, Jordan Narrows, 
and elsewhere. 

Looking at the modern transportation 
lines that now serve the State, one recalls 
with a thrill the intrepicl riders of fleet- 
footed ponies carrying letters through bos- 
tie Indian country half across the continent 
in nine days, Postage then was five dollars 
for a piece of first-class mail! 

On the ground new occupied by the Ad- 
ministration Buiklding of the Church of 
Jesus Christ of Latter Day Saints, or “Mor- 
thon” Church, the early sottlers minted 
gold coins soon after the discovery of the 
metal in California, The ageing also 
printed paper money known “tithing 
scrip, Using paper aan taduret in a mill 
established in IS61 at the mouth of Biv 
Cottonwool Canyon, Ruins of the mill, 
an the outskirts of the city, have been con- 
verted into a clibhouse. 

Perhaps the most impressive edifice in 
the State is the Capitol, which occupies a 
commuding eminence overlooking the 
business district. Its walls are of Utuh 
granite, and its dome is Utah copper. 


Utah onyx and matched Georgia marble 


form the interior finishing, and Utah gold 
and silver adorn the furniture in the \Gev- 
emor's Room. In the halls are displayed 
tastefully arranged specimens of the State's 
mineral and agricultural products, together 
with such pioneer relics as the first spinning 
wheel used by a settler, and a venerable 
piang hauled 1,000 miles across plains, 
mountains, and deserts when freight 
charges were $500 a ton. 

SALT LAKE A MANUFACTURING CENTER 

Salt Lake City has.263 factories prodic- 
ing diversified goods, Of these industries 
one of the most important is devoted to 
the manufacture of gasoline, motor oil, anc 
motor lubricants: At present most of the 
crude pil is imported, but when the ener- 
mous Utah deposits af oil shale, of] sand, 
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and petroleum have been fully opener, the 


industry may well became an enterprise 
wholly within the State. 

Parks and golf courses are the pride of 
the citizens, and the climate isso mild he- 
cause of the city’s sheltered location ant its 
4,354-foot altitude that outdoor recreation 
8s possible virtually the year round. 

At the University of Utah, a modern 
State educational institution with splendid 
buildings on a charming campus (Color 
Plate V1}, | was interested in a display 
of dinosaur skeletons from the “DHnosaur 
Quarry” at Jensen (see Color Plate XT1). 
The institution, faunded as the University 
of Deseret in 1850, less than three years 
after the setitement of Salt Lake City, is 
the oldest State university west of the Mis- 
souri River. 

From the busy airport | mt planes 
fy on ate chon io cies ha the 
Puctic const and to the East. It is thoupht- 
provecative to soar over the flat salt desert 
west of the city where Sir Malcolm Camp- 
bell recently established the world's record 
of 301.1292 miles an hour in a racing car 
(page 602) and recall the creeping Ox beans 
and handearts that brought the pioneers to 
Utah. 

Long drought had induced a heat wave 
in Salt Lake, and the temperature on the 
streets one afternoon exceeded 100 cegrees. 
Noting my discomfort, some ane suggested 
a drive up Emigration Canyon for dinner 
at Pinecrest, We left the city scorching 
under o blazing sun and in little more 
than a half hour were sitting on a lodge 
veranda where the thermometer registered 
only 72 deerees, 

These mountain-walled canyons are the 
delight of Salt Lake citizens and visitors 

alike. To enter them is ta go from mod- 
em civilization into wilderness. Among the 
thany that may be reached quickly from 
Salt Lake City are Emigration, Mill Creek, 
Biz Cottonwood, and Lite Cottonwood, 
The Salt Lake dweller need never be 
troubled by hot weather, for summer cot- 
tages and camping places ore easily acces 
sible tn all these lovely gorges. 

There are so many interesting canyons 
in Utah that it seemed to me every per- 


son [ met had a favorite of his own, and 


no two the same, One of the tost Spec- 
tacular, the pride of President Heber J. 
Grant of the Latter Day Saints Church, is 
American Fork Canyon, with its alpine 
drive around Titipanoges Loop. An easy 
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UTAH, CARVED BY WINDS AND WATERS 


climb above the roud is Timpanogos Cave 
National Monument, not a large cavern 
but ane with exquisite stalactites ata- 
lagmites. 

The highway mounts to an altitude of 
8,279 feet on the shoulder of Timpanogos, 
rising more than 4,000 feet in a drive of 
two hours, and affording at one point 
climnse of one of the farthest-south glaciers 
in North America, Mount Timpanogos, the 
giant of the Wasatch Range, is: thrust up 
[1,957 feet above sea level, ‘and the view 
from its summit is far reaching. 

Ome of the unusual sights in Utah is 
Maple Canyon near Moroni, Tt is a series 
of multiple gorees, the walls of which are 
compased of a natural cement clutching 
larve bowlders: protruding so far that ap- 
parently they are ready to crash down on 
the observer locking at them from the bot- 
tom. In this canyon the famous Indi 
leader, Hlack Hawk, hil for months with 
his: warrior band. 

One morning we went to see the open-cut 
copper mine of the Utah Copper Company 
in the Oquirth Mountiins at Bingham Can- 
yon, 20 miles southwest of Salt Lake City, 
The huge mine, largest of its kind on the 
continent, is a man-made wonder wellnigh 
a5 awe-inspiring as Zion Canyon (page 
619), 


MOVING A MOUNTAIN OF COPIER 


Atthe time of my visita whole mountain, 
464,000,000 tons of ore and strippings, hind 
been removed, leaving an aimphitheaterlike 
pit 3,200 feet long, 1,600 feet wide, and 
L350). feet deep. There temained to bee 
minet! three times as much as had been 
taken out. 

Encircling the walls of the vast pit are 
20 terraces of an average height of 70 feet 
equipped with 45 miles of railroad track over 
which electric engines haul ore cars of 80- 
and 10-ton capacity. 

We ascended the levels in a supply train 
and) watched the 23 electric shovels with 
thirir four-and-a-half-cubic~yard dippers 
load the tars with rock blasted from. the 
wills. Each “dipperful" weighs fram six 
to seven tons, and @ car is filled in five 
minutes. The record for loading in a# sin- 
ele day i 142,000 tons. 

Brought down from the levels, the cars 
of ore are formed itito trains of 50 cars 
each and hauled to the mills at Magna and 
Arthur; We drove down the single, seven- 
mile-long, canyon street of Bingham to the 


Gl7 


company town of Copperton and thence to 
the Magna mill, 

An ore train had just pulled in to the 
op. of the mill, and we climbed breath- 
taking flights ol Stairs to Teach A form 
from which we could wateh the unloading. 


MAN-MADE THUNDER ROARS 

It was ane of the most ALITTLE, sights of 
my experience. A switch engine hauled two 
cars io.a rotary dumper over a crasher that 
looked for all the world like an enormous 
coffee grinder. Ags soon as the cars were 
locked in place, they wore lipped upside 
down, and 200 tons of ore went roaring into 
the hopper, The man-made thunder was 
deafening as the-“‘colfee grinder” began to 
tum and break up three- and four-foot 
bowlders. Gray dust made a fog as-we hur- 
ried down o flight of steps to see (he second 
process. 

Conveyor belts five feet wide and 500 feet 
lang carnied the grist from the first crusher 
to the second hungry maw which was: wail- 
Ing to chew the ore o little fier. Step by 
step it cascaded down the mill terraces, from 
tne huge, neley crushing machine to an- 
other, In the later stages the crushing was 
dome in water. 

When the grinding was finished, the great 

bowlders had been pulverized so fine that 


$5 per cent could go through a screen of 


40,000 openings to the square inch. The 
water content was reduced, and suitatle 
proportions of oi and other reagents. were 
added fo case frothing, after which the 
mixture, of “pulp,” was delivered to the 
flotation department. | | 

The fine grinding is necessary to release 
the mineral from the worthless rock, or 
gangue, in which it is encased, The flota- 
lion process extracts the mineral from the 
pulp, Jeaving the barren. rock to be dis- 
corded as tailing.” 

In the flotation machines the pulp is 
violently agitated, and thus a froth ts caused 
to form om the surface. The mineral par- 
icles have an affinity for the oily froth, and 
as the bubbles rise to the top they pick up 
the minerul, which rides on the bubble, 
The gangue has no such affinity and settles 
to the bottom, It seems paradoxical, but it 
is a fact that the heavier minera) particles 
float to the top and ore skimmed off, while 
the lighter rock-particles sink and are drawn 
off at the bottam (page 621). 

When the bubbles burst, there is a residue 
of concentrated mineral, which goes through 
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SUMMER SUN MAKES OGOEN'S ARTESIAN WELLS GLOW LIKE WHITE TORCHES 


Myrivd underground streams fed by snow and rain converse far below the suriace hete at 


Arion Park, to Ogden Canyon, where a subberranin rock wall backs up the water, 
Cumpressei air, driven wiakergrdund bey electric pumps, fore 


euipply, 4.4 yells have tea rifled, 


To tags the 


daily to the surface as much ws 16 million gallons of water, which is then piped fo the Giy, about £0 
nits down the canyon A new power and itigithon dam will couse the inendation of this aren 


huge revolving filters, to make a- product 
Suitable for shipment to the Gartield 
smelter, which changes |{ into copper matte, 

In following the ore we descended the 
mountainside perhaps 500 feet, Gravity 
Bf made todo much of the work that other- 
wise would require power machinery. The 
ore | saw treated is of low grate, wver- 
ANE: One per cent copper, one-tenth of an 
wince of silver, and one-hundredth of an 
ounce of gold to the ton. Were it.not for the 
cfiicient methods used in mining and concen- 
[rating it, it could not Be worked at the ex- 
cellent profit now realized, 


UTAW A THEASURE CHEST OF MINERALS 


Mining In Utah is an industry of enor- 
mous proportions, bn 1929 the Common- 
weolth 2s o& producer ranked first in the 
Nation in silyer, second in copper, third. in 
lead, fourth in gold, und fifth in zine. He- 
sides these common metals there are a he- 
Wiklering array of others—a fotal of 210 
useful minerals in the State! 

The United States Geological Survey esti- 
mates at 196 billion tons the still unmined 


deposits of coal which underlie a filth of the 
area of Utah—enough fuel to supply the 
whole country for 200 years of the present 
rite of consumption, From the Survey also 
come reports that Cinta Basin contains 92 
billion tons of oi] shale, which will yield 15 
gallons to the ton, and that Washington and 
lron Counties hold 40 million tons of iron 
ore; The region around) Salt Lake City is 
one of the greatest nonferrous smelting 
centers of the warld_ 

In, oil-drilling operations natural flows of 
cirhen ditside and helium gas have been 
developed, and natural pas has been found 
in several counties. Salt is produced by 
solar evaporation fram Great Salt Lake, 
taken from mines in many locations, ani 
raked up irom the vast salt deserts. 

There are valuable deposits af semi-pre- 
clos stones, such as jet, agate, chalcedony, 
jasper, garnet, opal, olisidian, olivinite, rock 
crystal, arc Lope. 

What may result with the development of 
all the natural resources of Utah staggers 
the imirmation., 

Sun aitermy Bingham-adventure I went 
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THE  LACADER TROUGH 


minicom methods produce 


roncenititt= inn 


ime? to Lae hiliom whi 


the heavier mrtal, because of itd affinity bor the flotation agents, tiles an the suriace 


ti, Park City for a trip through the deep 
Silver Kine mine, where men were taking 
rich silver ore from the tunnels. IL was 
interesting to wander around hundreds. oi 
feet underzround, but, strangely, the thing 


at Park City ws 


that delighted me most 





the mountainside flower garden. the mine 
monoager hal planted around the 
hall and sheen (UAT Ces. 

Without o sail on Great Salt Lake a trip 
to Utah is incomplete. Moy mast interesting 
vovare was-one with a party beaded by Dr. 
T. (. Adams of the Wniversity of Utah, 
Chere are 16 islands in the Lake, the most 
important of them Antelope, Stansbury 
Fremont, Carrington, Cub, Giunnileon, and 
Dolphin, A graduate student of ornithology 
irom the University of Calitornia jomed our 
croup for the purpose ol handing pelicans 
al atherwiterfowl that nest on Bird Islan 
ant) elsewhere in the lake, The following 
winter he would have reports of these birds 
from sanctuomes in Flora, VWexico, and 
eleewhere, auc would be able to chart thei 
Whe racic, 

Until recently Great Salt lake, a remnant 
of ancient Lake Ranneville. which once filled 
most of the present site of Utah and much 


inins 





of Idaho, was about 735 miles lone and 50 
wide, with an average depth of 30 feet ane 
i salt content of 22 per cent. Several years 
of crrought, binwever, have lowered) the water 


styl increased the salt tu 28 percent. Salt- 


dir, the huge bathing and dancing resort 
buildings of which were set on piles in the 
flee of the loke 15 miles from Salt Lake 
City, wos nearly a mile trom the water at 
ind the lake Wie ko 
shallow that our boat ran aeround at tre 
quent intervals on the way to Antelope 
Island, 

We took off our shoes and stockimrs ane 
waded out to Dr, Adams’ 7 
the precipitated salt near shore prickmi 
lest Lately Dr; Adams: 
has discovered that salt has been precipHi- 
tated over almost the entire lake bottom, 

Our sails carried us about hve miles. to 
Antelope Eshinrl, home of one of thi 
ati aged roams els of wilel buffaloes in the Unite! 
Sfates, but from there to the nesting island: 
of the birds we suivht we tute auxiliary 
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Se we neared Bird Island, we saw a lone, 
etraieht dine af white pelicans 


in single file behind w leacker headed shore- 
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ward, We continued, however, and our 
scientific friend banded some cormorants 
and gulls instead of the absconding pelicans, 


A STORM. AT SEA IN UTAH 


About 4 o'clock in the afternoon we 
Started back, making fair time with our 
small motors till a terrific storm sprang up. 
Salt spray blew in our faces: sally waves 
washed! over the sides of the boat and down 
our necks; we ran aground on sand bars that 
sheared pins from our propeller and occa- 
sioned long delays. For an hour or more we 
clung to the lee of Antelope Island, barely 
holding our own against the wind. The gale 
fell off toward midnight, and we reached 
Saltair at 12:30. I had never expected to 
ride 0 storm al sea in semi-arid Utah, 

Our faces were caked with hardened salt, 
and when we pulled off our clothing it would 
almost stand alone, I found I could not 
sink in this salt-saturated water, but death 
by strangulation is a menace if one is caught 
an the lake in such a storm. 

Friends went with me én several trips 
through the irrigated valleys where all 
manner of berries, soft {ruits, and vere. 
tables are grown in profusion and canned 
for the market, Outstandingly delicious is 
the famous Utah celery. Fields of sugar 
beets, the foundation of one of the oldest 
and most important industries in Utah, 
weré in excellent condition (page 583). We 
visited Echo Reservoir, the source of much 
of the water that turns the desert green, 

One day we went over to Fish Lake to 
attend a meeting of southern Utah civic 
clubs. The lake is one of the best-stocked 
fishing waters in the country, and the fish 
dinner that preceded the evening program 
wis a treat. 

From Fish Lake we drove down to Tor- 
reyand Fruita in the Wayne Wonderland, 
Where are five wonderful natural bridges 
and a wealth of cliff dwellings, This entire 
arta may soon be set aside as a national 
monument, for it i as remarkable as the 
better-known national parks (page 607), 
The ¢ight Koloh Canyons, 12 miles north 
Of Zion, alr-line distance, offer another bid 
for the Nature lower's attention, | 

No visitor should negleet the trip from 
Salt Lake City to the Arches National 
Monument near Moob (Color Plates VII 
and VIEL) and thence down to Blanding and 
the natural bridves of the San Juan coun- 
try. The Natural Bridges National Monu- 
thent, about thirty miles west of Blanding, 
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contains a multitude of these wonders of 
erosion, the three largest of them being the 
Owachomo, or Edwin Bridge, 108 feet high, 
194 feet in span, 35 feet wide on top and 
only 10 feet thick at the center; the Kachina 
or Caroline Bridge, 205 feet high, 186 feet 
in span, 49 feet wide, and 107 feet thick 
at its smallest point: and the Sipapu or 
Augusta Bridge, the Hopi ‘Portal of Life,” 
a 261-foot span 222 feet above the stream 
that carved it (page 618). 

Entirely separate from this group of 
bridges is the Rainbow Bridge National 
Monument, about forty miles northwest of 
Kayenta. Rainbow Bridge is 309 feet 
above the canyon bottom, and it measures 
278 feet from pier to pier, So high i it 
that the National Capital could be placed 
uncer it without Aaa sass the span! 

Lying partly in Utah and partly in 
Colorado is the Hovenweep National Moani- 
ment, where are preserved four groups of 
lowers, pueblos, and cliff dwellings made 
by prehistoric people, 

We found Ogden citizens preparing for 

their Pioneer Day celebration, Every man 
capable of growing a beard must do so 
at this time or pay a fine. The mayor 
informed me that the fines collected in fun 
Hefrayed a considerable part of the cost 
of decorations for streets and buildings, 
_ Ogden, the second city of the State: js an 
important railroad and manufacturing cen- 
ter of 40,272 population, It has extensive 
stockyards and large flour mills and sugar 
factories, a8 well as numerous other enter- 
prises, On Lucin Cut-off near by one 
“goes to sea by rail” (page 604), 

There is some good-natured rivalry be- 
tween Salt Lake City and Ogden. When 
Salt Lake imposed parking restrictinns, 
Ogden promptly put advertisements in Salt 
Lake papers, “Come to Ogden to shop; we 
let you park where you please.” 

Winter sports attract thousands to the 
mountains of the Wasatch. The place is a 
playground every month of the year, 

At Logan President Peterson of the Utah 
State Agricultural College conducted me 
Over the mountainside campus overlooking 
the valley. He explained bow the college 
is cooperating with other agencies to solve 
the soil-erosion problem, After our trip 
around the camps, we drove up Logan 
Canyon, a sylvan gorge so deep that from 
the bottom the forest at the top looks like 
bushes, One juniper tree pointed mut to 
me is estimated to be 3,000 years old, 
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SEAR BRIGHAM DOES DOUBLE DUTY 
lretmtes peuch orchards near by. Such Artesian 


foutittathe are becoming more an more common im Utah, where parched land: mitt be quenched of 


thirst revrclariy Gf good crope are Lp be grown. 


Tn the Bear River Marshes west of Brig- 
ham 65,000 acres have been set aside as a 
national bird-sanctiiary, Here congregate 
literally millions of waterfow'. 

In the hizh Cinta Mountains are a thou- 
ean or more clear woodland lakes brimming 
with trout. The Uintas, one of the lew 
MOUMIN Miunires af east-west ons in the 
world, are a Nature lover's paradise, with 
their forests. acres of wild flowers, and dash- 
ing streams. Many of the peaks exceed 
13,000 feet in altitude. 

Every time T visit Utah, the Common- 
wealth carved by winds, waters, and hard 
work, | leave it with reluctance, Tis scenery 
i ever unique, ever different; and its peo- 
ple are genuinely hospitable, 

In a radio address inviting his country 
men to see Utah, Secretary of War George 
H. Dern, eight years Governor of the State, 
cx essed the smirit of his home folk: “As 
a hon- Mormon eiticen of Utah, T am happy 
to say that the Mormon people are kindly, 
honest, wirm-hearted, industrious, thrilty, 


and progressive. It could not be otherwise, 
for the early scitlers were of the best cel 
New England stock. 

“Some of our places are so ouistanc- 
ing that the National Government has 
set them aside as National Parks and Na- 
tional Monuments. ‘These are the show 
places in which every American holds a 
share of ownership. Come out and inspect 
your property, and you will be proud af it, 
Your pride af ow nershin will make you 
better, moré patriotic American, mn the best 
sense of that much abused word, “patriotic.” 

“When we get you out there to look over 
your own property, we will show you some 
other things that you will not forget. 

“We are waiting to welcome you, With 
qur mountains and valleys; our lakes and 
atreama: our farms, orchards, and ranges; 
our mines, mills, smelters, and manutic- 
tories: aur schools and churches; our good 
roads and perfect climate, is it any wonder 
that cur State song is entitled, “Utah, we 
love thee'?” 
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NORMANDY— 


CHOICE OF THE VIKINGS 


By HELEN CHURCHILL CANDEE 


Acta of “Loew's Pato an tie Biv" ae “Sorte py AS Feiss Cortes." im rey Nariel 
(aot eo. 


% TILLIAM the Conqueror, cider, 
omelels, Mont St, Michel—these 
are features of Normandy that 


come to mind with the name of that old 
province of France, You accent, thus un- 
consciously, history, art, and reireshment.* 

Cherbourg, the port where Normarily 
seems fo thrust its nose impudently up- 


ward—what does it mean to the ocean trav- 


eler? So much weariness of the flesh in 
connection with embarking and debarking 
that one is glad to be off, But things: are 
to he seen there, and Cherbourg is a gentle 
introduction to the heady sights farther on. 

Tt is here that we become aware of the 
value of the fishing industries as a social 
center, ‘The chatter, both shrill and thun- 
ders, that goes with the business & by no 
means the least of the interest, 

[t is net perfunctory, this fish selling by 
the men of the boats and their wives. Eimo- 
titn turns the curd in many a sale, for if 
Jean, the seller, takes offense at the low offer 
of a retailer, he growls a refusal to trade: 
and if Ginette displays her wares with en- 
licing nature, she lauchinel 5 2 
bi a ae of coins for the Foy: pocket 
concealed in her ample wool skirt. 

And of course there is the exchange of 
local gossip, Where a few white-capped 
women guther, the talk roms highest, for 
the woman who retains the bonnet of ber 
ancestors is usually one who prefers word- 
of-mouth to newsprint or radio, It i a 
pity the caps ‘are passing, The foes, 
ruddy and perhaps too irregular, look bet- 
ter when t with picturesqueness than 
when frankly nnadornert. 

ln Cherbourg, too, one comes upon the 
sighe of women washing at a public foun- 
tain. ‘That i: a matter that always inter- 
ests, How can they work in cold water? 
What a boon tt woul? be to these hard- 
working women if a little hot water were 
supplied! If you have ever watched them 
it work you have seen grim courage. 

In the very first miles out of Cherbourg 
the charm of Normandy beging to assert 


"see “The Land of Wiltum the Crpguecror,” 
by Inez Buffington: Rean, wth Mhestrutions fron 
mMiturel-colar photograph: by Gerdes Coortelle- 
trhomt, in the NAtiUwaL Groomareic MaAnarrEr, 
Jonuory, 1942. 


itself, Suppose it be May, what is the en- 
chantment? The maple trees. They are 
everywhere, like maids dressed in sprite 
musiins, 

The country is full of little hills, so that 
wach farm has its slopes and its brooks, 
among which stand the blooming trees. 
And all this Joveliness produces the cider 
which is the wine of the Norman country 
and one of its big products, 

APPLE-TLOSSUM TIME IN NORMANDY 

The farmhouses themselves are ap- 
proached by these saucy trees which flaunt 
sprays of pink against the old gray stones. 
You get an impression that: all farmhouses 
mre near cousins of old castles, Thtir sree 
is often prodigious to American eyes, ac- 
custome as we are to the wobeden farm- 
house. The wide sweep of well-cut gray 
stone walls has a lignity of other days. 

A round tower, which seems to be set on 
some part of the building, rises from the 
grounc, @ separate entity, yet an incispen- 
gable part of the whole, Lt may be in- 
tensely agrarian in its intent, in its: interior 
uses, but it vividly suggests the old story isl 
the castle tower in which a fair damsel was 
confined in cautious protection, a protection 
naughtily defeated by the matden's letting 
down her hair as a Indder to a waiting 
lover. 

Even the livestock of the Norman coun- 
try is conspicuously different from the 
accustomed. The gait of the immense 
Percheruns sets a pace for the work of the 
farmer, who i& ever shouting to them a 
sirange sound, “Huet” delivered with re- 
proach or with scorn. Magnificent animals 
they are, but never to be hurried, whether 
tt the plow or along the roms, 

As a farmer can go no faster than his 
horse, his life is regulated by the Percheron. 
Will he some day exchange this placid 
power for a hurrying Ford or Citroen 

A light horse built for speed, perhaps five 
miles an hour, is sed for the high-wheelec 
hooded carts which aks folks to market on 
a market day (pages 627 and 628). Seme- 
times real beauty hides in these excluding 
howls: At Honfleur one sees it often, 

The Norman fields are red and white 
with buckwheat. It is an important crop, 


b25 


626 THE NATIONAL GEOGRAPHIC MAGAZINE 


r 


aE 





ae 
= 


it~ “thE 
Pheatcarageh tha Melritle Wall. (env vediin 


AS OLD COUPLE COUNT THER S008 BEFORE GOING TO MARKET 


Ths & im Cherbourg, but the sceng mighe ter duplicated in muny another Norman town. where 


fiuwint darmers and women m sawwy bonhets bring baetets to come home their nurcheirs 


, oe a 


BOULANGERIE 


Mat (Gai, if 
Shiie 





i eau am Lie I 7 | 
WHEN THE COWS COME HOT, THEY WARCH RIGHT THR GH MAIN THEE 


Ik COURSEULLES-SUR-MEM 


A Wotan tends the heed past a bakeshoo, while « man trudge ulane behind Heelheds ott 
wives shure farm work in Narmnates aometimec: calla) “one bit dairy farm” Ti Lees ree Er rp 


WIR Milk and cream and sends butter end cheese acroz the Chonnel to bE Agianed 


KORMANDY—CHOICE OF THE VIRTNGS 
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heeled curt rottles along of a god cp from Barfleur to Cherbourg’s market 


for local sustenance, To Amer- 
icans, the word “buckwheat” means just 
one thing—griddlecakes, licht and brown, 
eaten with a bit of savory sausage oF 
drenched with melting butter and sweetened 
with that divine essence uf the woods, 
maple sirup. 

But in Normandy the buckwheat cake 15 
unknown, Some missionary from the Nerth 
Woods should teach its mixture, or make a 
pile of ‘acked eniddles” such as old Adi- 
rondack puides can took. The way buck- 
wheat is used in Normandy is to make of it 
a sort of bread, soggy, putty-colore 


ut raised 





A GLIMPSE OF MONT ST, MICHEL 


The call of Mont St. Michel ts-a call to 
the heart. You may go hither and yon 
throuch France, seeing casiles and meqiu- 
ments, Dowered lanes and bewitching rivers, 
but always is felt the tug toward Mont St. 
Michel, often called, less formally, “the 
Mount” or “the Rock.” 

Unresisting, you at last find yourself 
stright down the coast from Cherbourg at 
the litth: town of Avranche: (map, page 
629), from which the happy pilgrim gets 
his first glimpse of the Mount. 


Avranches is set on-a sudden hill, and to 
reach its gems of interest the road sweeps 
upward on the steeps, [nso doing i passes 
a library. That seems prosaic until mto 
one’s mind Hashes the remembrance that il 
cs here that grent tressures of the Mount 
have found safe harbor -after disturbing 
conflicts, Here are parchments written, in 
the twelve hundreds. 

Here, too, is the work of the monk, Abe- 
ard, whose loye for Heloise m even better 
remembered than his treatise, “Sic el Non 
—tuch is the delight one takes in romance. 

[Tp the hill is the Plate-forme, a name 
which sounds dull enough until, as one stops 
to survey it, its history comes back fron 
some pigeonhole of the mint. Whal an 
astounding chapter of history it commenn- 
rates. this simple stone platform ringed 
sbout with chains! Jit toll thai & left of 
the preat cathedral which was taken down 
in 1799 as it began to collapse. 

This spot, the. Plate-forme, was just be- 
fore the cathedral door, and it was here in 
11727 that the King of England, Henry H, 
knelt before the prelates and emissaries of 
the Pope to atone for the murder of Thomas 
4& Becket in Canterbury Cathedral. The 
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FROM NOBMANDY'S SHORES, CONQUERORS AND EXDLORERS. SAILED TO MOLD 
WORLD HISTORY 


Normans have always been:sailors, In their veins mins the blood of Vikings, who rovaged 
the ooxet of France anel later setiled! there, Setting out from Dives-ur-Mer, the Normans crossed 


the Channel to Pevensey for the momentos 


cahquest af England; while, at about the same 


Gre, brother adventurers in the Mediterranean conquered Senicen Sicily and parila of Tialy, 


Trader, colonisiz, ani) fishermen from Normandy helped open u 
a unit of government, the historic province occupies roughly 


Hurthern const. 


King, having been excommunicated, was 
not allowed to prostrate himself before the 
gorgeats company from the Vatican within 
the building, but had to remain outside 
until their absolution was given him; and 
on his royal knees, which ached miserably. 

The day when first I saw the wondrous 
Mount, the sea lay softly between the Rock 


and the land, and about the lower part of 


the New World. No longer 
e central portion of France's 


the islet pressed a fog cloud. Above this 
the Abbey rose like a group of fairy towers 
in the sky, and the sword arm of St. Mi- 
chaél's high figure was stretched toward 
Heaven's blue and flashing in the sun 
(pages 634 to 645). 

But the time to see Mont St. Michel is 
at any time when you find yourself near. 
If a chance to see it is given, even if it be 
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midnight or winter, the sizht should not’ he 
inised, Hut if a choice of times can he 
made, then the time of high tides is that 
time. And if there isn moon, and one can 
spend the night on the Rock, then sight- 
seeing has reached its ultimate, 

From Ayranches the view resolves itself 
into a map of the Bay of Mant St, Michel 
ind that great space of sand from which the 
tide recedes. For-22 miles, from Avranches 
i Cancale an the Brittany side, extend 
these tidal sands; and in the middle of all 
this flatness, ws if floating in the sky like a 
mirage, rises the granite rock of Mont St. 
Michel. Two hundred and fifty feet it 
towers, and man-made structures have in- 
creased its height to 498 feet, 

The curious and Seeking observer can 
also note from afar the three distinct tiers 
on the Kock, First abdve the waters are 
the ramparts, splendid in their medieval 
atrength; mext, the band of clustered houses, 
“clinging like linipets toa tock": and then 
the buttressed Merveille and the crown ‘af 
towers and turrets resting on that marvel 
of masonry. 

And just as the Rock has three tiers of 
architectural interest, the three tiers rep- 
resent three purposes—fortress, prison, anid 
abbey, 


FROME DRUM PAYS TO ATEFLANE ERA 


Pontorson, lying on the little river Cotes- 
non, if the place of departure for the 
Mount, There one wold take to the sen, 
were It not for the causeway of approach, 
built across sand and water, 

In olden times—it can be done now if 
the traveler likes risk of wetting—the only 
way to reach the Rock was to walk or ride 
across the exposed wet sand, Even kings 
and bishops came that way, risking tides 
and quicksands. Fancy Louis XI snatch- 
ing op bis Jong gray robes and picking his 
Way among the salt puddles! | 

Aiter centuries of wet feet and flounder- 
Ing horses, energy was expended to bank 
high a causeway and on this to run a little 
train from Pontorson. And now we have 
the motor car by hundreds and even the air- 
plane, which alights like a butterfly on the 
sands by the ramparts. 

There was an earlier group, an almost 
prehistoric one, that passed with wet feet 
over the sands to reach the shrine—for 
religion has always loved this Rock. Druid 
priestesses established here a sanctuary and 
condticted mystic rites. They decorated 
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their heads with fragrant wreaths of ver- 
vain and carried quivers full of golden 
attows Which had a property yaluable to 
these who shudder and faint in thunder 
Storms, 

SAILORS SHOT STORMS WITH ABOWS 

One of these arrows, it was believed, 
would disperse the fiercest storm if shit 
into the clouds by a lac who had never en- 
countered Cupid, Sailors were given to 
calling at the Rock for an arrow, If the 
urcher-muariner was successful with a storm, 
he could return and apply te the Druid 
priestess lor w high reward, one of the 
most lovely of her maidens, | 

Hermits of a holy sort came after the 
Druids, The place was then called Mons 
Tumba, or Mont Tombe, because it had been 
ont of the sea tombs of the ancient Celts; 

Altogether moder after Celts and 
Druids seems the advent of St. Aubert. In 
the Sth century he lived: on the hill of 
Avranches. He was bishop there, working 
and daydreaming with the mighty Rock 
before his sight, when a heavenly commanil 
came to him trem St. Michael to establish 
au Christian church om the apex of the 
granite pile. Visions of that sort were 
common in those days (A. D. 708) and 
were fervently obeyed. 

ang Aubert found a few holy hermits 
nesting like sea birds on the heights of the 
Rock, and that meant helpers. So be estab- 
lished an oratory and the place soon at- 
tracted pilgrims from far and wide. Later 
4 itenastery was founded, Mont Tombe 
dropped its sepulchral name and became 
Mont St. Michel, in honor of the saint who 
had appeared to Aubert in the vision thrice 
repeated. 

Evidently the Normans, who came two 
centuries after Aubert, bore no particular 
jealousy toward the monks and their abbey, 
tor the buildings were mot destroyed. The 
Norman chief, Rollo, and William the Con- 
queror, his descendant, had larger and more 
aspiring business in ound, 


AN ARTIST IN OMELETS 


Omelets! Js it possible that the first 
thing demanded on the Rock is not the 
moirvel of buildings, but an omelet? What 
a tyrant is an empty stomach’! 

. The omelets of Mont St. Michel are the 
legacy af Mére Poulgrd, a famous hostess 
Of the Rock. She stands supreme as the 
maker of omelets, in the minds of those 
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NORMANDY—CHOICE OF THE VIKINGS 


who long ago felt the warmth of her gracious. 


preeting, the heat of her great open fire, 
and the tantalizing fragrance of her brown 
and yellow harmeny’. 

As socn 28 the visitor to the Rock 


stopped within the city gate, he felt the pull 


of Meére Poulard's hospitality and remem- 
bered the phrases of her fame. A whilf of 
a browning omelet changed the entrance 
court into the antechamber of a delicious 
luncheon. 

“Good day, my friends. Be seated; an 
omelet is just ready for you.” 

Aomatter how many tines that low, even 
voice repeated the greeting, it wert to the 
hearts of the hungry as a welcome for them 
inhote. . 

As for Madame’s recipe—there seemed 
to be none, I watched her and her hand- 
maids with a detective’s eye, birt all T could 
see was u bowl of eges being prodigiously 
beaten, Alas, how many eggs I have sacri- 
ficed at home trying to copy Maclame 
Poulard! 


Coming now ogain to the Rock, | miss: 


her magic. Nevertheless, | fall upon the 
omelets of her successors and copyists with 
the old-time appetite. One always arrives 
hungry at the Rock, whether one is a pil- 
fom by. bus, train, or motor car, Amd 
besides the omelets there are succulent 
chickens tuming on the spit. 

Visitors crowd the Grande Rue, the only 
real street on Mont St. Michel, and they ore 
found in all places, high of iw, on the ram- 
parts. But one must be alone tu dream 
over the entrancing history of the place. 

For me the matter was settled by taking 
a foom m one of the little pttenite that 
cling to the Rock, with-all windows toward 
the view. ‘The early morming I devoted to 
exploring. 

AGK AND INFANCY AS GUIDES 

On a doorstep of one of the barnaclelike 
homes which cling beside the Grande Rue 
sat an old man with a baby in his arms. 

‘Cond day, Madame,” he said. “Perhaps 
I can show you something you have not 
seen. It is hidden and small, but it isa 
gem of a chapel.” 


His voice and smile were winning, and) 


then there wns the baby in his arms, as 
peaceful as the Child in ancient pictures. 

He rose—Curtier was his name—and 
lamblike I followed, down steps, up steps, 
and finally to a platform on the far side of 
the rocks near the trees which still remain 
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to siggest the forest that once surrounded 
the Mount. 

“Hehold!) there it is.” He stood with 
amie serene and looked to me for approval: 
“Tt is the chapel of St. Aubert, he who built 
the first church on Mont St. Michel, You 
know the stury of his vision. in Avranches, 
of St. Michael, the <aint of high places, 
hint when St, Aubert started to build, a 
huge rock reared itself in his way. Madame: 
that is the very rock on which you see this 
little chapel standing” (page 643), 


LEGEND OF A CHILD'S KICK 


But the skeptic asked how it got to the 
foot of the Mount, down by the sea. 

“Ah, that was done by a child as tiny 
as this little one I am holding on my anm, 
St. Aubert fetched it from the forest and 
with one kick of its soft bare foot the rock 
apps and fell to where you see tt. Then 

sig was built on it te the saint. A 
little t like that caused the rock to fall. 

“Yes, and thy foot, too, will grow strong 
some day.” ‘This last he said to the barby 
cradled in his arm. 

“You see, Madame, | bring her often here 
in the hope St. Aubert will give her strength, 
Tt will come some day,” he smiled. “She 
is sweet, like my daughter, ber mother, 
whe works at the hotel beating omelets,” 

“How many eges o day? How many 
chickens?" I asked. 

He laughed delightedly and pointed to 
loaded wagons coming across the sands from 
Montorecn, 

“All those are ogcs and chickens, and 
they come every day like that. We return 
now, by the sand4, before the tide comes," 

The croweds have gone, I have the Mount 
to myself: inspiring thought Which drives 
both feet and spirit to seize all avidly. 
Robert Jolivet, in the early fourteen hun- 
dreds, completed the ramparts, decorative, 
with machicolated tops. They can! wait: 
they are near at hand, St. Michael calls to 
the heights. He is the suint of high places 
and ane leaps to join him, 

The steps have been counted from the 
port to the top—to2. Appalling if taken 
all at once, but eves and mind find so much 
on the way that stops wre a natural part 
of the ascent. Even before the steps begin 
there are bazaars on the “Main Street,” 
unpretentious places, but even the gravest 
men of sclence are Enown to have paused 
lo buy prodigious rosnries and tiny copper 
pans, miniatures of Madame Poulard’s. 
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Waves have-hotlowed it out of the cliffs which tower shove the steen, pebbly atrind. Some of 


the boys, trying te get up cotirame for a dip, ore English, fur during the season many visitors cross 
the Channel to this fishing port, now o fashionable resort. 


The ramparts, too, are a place to retard 
those who mount, 
occupied only by the permanent population, 
not too tar up, is the little church, a village 
church it would be if the clambering houses 
could be called a village, It was built orig- 
inally in. the 1th century. | 


WHERE FARLY PROPLES WoORSHIFED 


The Reek itself now 1 visible, The 
Mount is a rock of prTanite, but so encrusted 
iit with architectural results that one for- 
Bets the phenomenon and is mindful only 
of buildings, On facing La Merveille, that 
amazing combination of cliff and buttress, 
one beholds the grandeur of the bare Rock. 
Thoughts turn quickly to ages past, when 





Past the shops and cafes, 


the Druids, Celis, and Franks oll veste 
it with fables of them relytions: 

We go there now to visit the buildings of 
Christianity, magnificent and historic, but 
aS We paise on the long stairs of 90 steps, 
the Grand Degré, thoughts turn to those 
early peoples who found their gods on the 
Untouched cone of grunite 

The grim monastery above conceals so 
much—cells; prisons, chapels—that the in- 
terior must be viewer! with the deliberate 
intent to come awiy knowing more of his- 
tary than before. Running up « few steps; 
one teaches the platform from which o de- 
Spaining Man once jumped away his life. 
Gautier’s Leap (Saut Gautier) it & called. 

The eye: fy upward to the Abbey church, 


SORMANTDY 


ADORNED WITH BOTWCETS, 


Prrhapa 25 2 Conceesan to cleanliness in 
HE WE as bite a relin iI Pur 
meat. which ib well ied, url 


here i 
T 
i eh ~ are ini 


ee ( Fcc alier de Dentelle), 


the Ste La 
then. ei ‘iE se beauties, they alight ctl 
the figure of St. Michael, He st: wids Wic- 


fons over evil, the Devil at hs fect 
With uplifted head and arm thrust sixy- 
wird he seems to Heaven stil fur- 
ther mora) victories, and to lead others on 
LO inspiration—tus poor punting sight-seers? 
Yes, why not? From Avranches on the 
mainland, St. Michael seemed to top ‘Une 
last spire as-a. brilliant architectural finish 
to the Mount itself, but here 
he becomes o high-hearted leader 
courage im the sun. 

The Abbey was erected in the time when 
Norman Gothic prev The Cloisters 
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large 
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pnd ta hide unmsurhtiy 
Many Pinch 
lL bore hens ove 
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capitals and arches of daintiest corving. Al- 
mast oriental is ‘ect, and a thought, 
fleeting and faint, & thrown toward the ex- 
quisite work of ihe Moors in Europe su 
many centuries ago that it seems a possible 
inspiration for these (page 637) 


ANQTHER ROCK WITH A 


The old man with 
bevan to watch for me, 
the humor in his young € 
SOTie novelt to show me. 

“Vou are becoming miy guide,’ D said 

‘A guide? Heavens, | never was that, 
But has Madame seen Tombelaine 7" 

He led me, tolking the ne in friendly 
Norman fashion, to where | could see the 


HTSTURY 

the baby on his arm 
a each time | saw 

sl knew be had 


FETCHING WATER, ONE SEES WHAT'S DOING ON THE STREET 
Tt may not he as convenient ia having water piped to the bouse, but ait-leost 
The Bttle girl's foaming pitcher js 
familiar to truvelir, who have stopped at emall European inns where ronming 


there i oo meter on this pobiic bydrant. 


water if mot available, 


big rock which seemed to lie floating on-a 
sea of quicksilver, halfway between Mont 
St. Michel and the village of Genets, on the 
Norman shore, It looked tike a miniature 
Gibraltar or a couchant lion (page 639). 
Had it 2 history, that bare lump? 

My guide who was not a guide looked 
down like a mother on the passive baby, and 
then with real pleasure talked of the lesser 
rock. When Mont St. Michel was called 
Mons Tumba, the smaller ielet was called 
Tombelaine; both were sea tombs of on- 
cient peoples. He liked the idea, he said: 
ane was nearer God on calm, wide woters 
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nan Anywhere 
ese, He had felt 
that when he was 
m fisherman. 

Then Tombe- 
lnine became a 
Christian hold- 
ing, and 2 tiny 
abbey wis built 
there with a cell 
for a lonely 
monk, an offshoot 
of the wrent 
Abbey on the 
Mount, 

Did Madame 
remember the 
Sl pe caf Fy eta ei. 
the ambition- 
mad Finance 
NTinister of Louis 
ATV, who in- 
curred his King’s 
displeasure by 
Erowing Lod ex. 
travVagant and 
powerful? He 
bolt = chittenu 
ut Tombelaine, 
and he should 
have been for- 
fiven the spenel- 
thrift magnifi- 
cence of his chi- 
tea al Vaux, for 
no main i worthy 
of prison who 
would seek to be 
One WIth Coed 
im the rock of 
Tombelaine. 

The King had 
even that vestige 
destroved, and 
Tombelaine is now only a-rock which young 
‘hi-seers pam by defying the quicksanels. 

lt was a bright hour of the morning when 
old Cartier decoyed me up the only street 
af the Mount to show me a house, 

“Look, there & the house of Tiphaine 
Raguenel. ‘There she lived with Bertrand 
du Guesclin, a fine man, though only a 
Breton and not a Norman.” 

That to me typifted romance, the Jife of 
that splendid i4th century warrior calmed 
for a while by his marriage with his ideal, 
the rare lady, ‘Fiphaine Ravuenel, 

Cartier would not let this end the Stroll. 
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NORMANDY—CHOICE OF THE VIKINGS 


We looked shoul 
and tp the sharp 
ascent of the 
<treet. The nar- 
row space be. 
tween buildines 
was dotted with 
litde blond angels 


Lightly descent: 
Ing in sheores! 


white robes from 
some colestial te: 
gion to bless 12s 
with their oin- 
Lick, 

“They make 
their first com- 
Munion, sti 
Cartier, a tro 
slopped to caress 
the baby. 

The par ieh 
church, toward 
which the chil- 
dren flew like lib- 
ernted butterfies, 
seemed to be the 
oblective, Again 
(Cartier's interest 
was in the indi- 
dual, not in the 
building. Here is 
buried David Be- 
not. Knowing 
well the peril the 
Alount can be to 
the sailor in @ 
he estul- 
lished a great bell 
of warning, a fog 
bell that saved 
many ao bewil- 
dered sailor— 
‘Ah, that was 


[cher 


41 HOWSE OF 


an act worthy of a Norman, Siadame.” 


Cartier wis dissatieher! berause | had 
not made the circuit of the Mount, assur- 
ing me a holf beur's walk on the -sancs 
would accomplish it. But the fear of quick- 
sands was deep in my heart and I dislike 
wet feet. 


RELICS OF A TATTLE 
YEARS 


FIve 
ACH 


HOS DRED 


“TP Machine likes, | will herrey a boat 
end row ber when the tide ls right. Marie 
Lowise can care for the little one, 

We went out the gate (page 633), passing 
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MANY GADLES HAS FOR NEIGHBON AN “AMERICAN BAR 


Sum in English ae well oe French proclaim this four-story Umbered dw eHine 
Hf Etrchat to be @ téstagrant, bor, ane reteeenec, or cookshop where customers 
can buy roast meats (6 take bonic 
second stery are Jiltle tables where one mey sit and watch the world go by 


On the sidewalk benewth the overhangine 


the big bombards left by the defeated Eng- 
lich when they attacked the Aftount in 1454 
At sight of them Cartier sought my eyes 
and lnughed heartily as if be personally 
had been the victor and as if the Exnglish 
army were still blushing with shame at its 
iailure. | 
Quit oon the water the ramparts show 
their magnificence ond strength. The Ga- 
briel Tower (page 637), which above seems 
bot «a platiorm fcr Sithl-seers, hecnnies al 
Jefance to any enemy. ‘The wnter sliippimg 
around its base inches the channel af the 
Couvenon a it cms down from lontorson 
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YOU MAY WASH TEFORE WOU DINE AT THIS WAYSIDE Iw 


aap, towel, ane) tein, with the water tank above, were inetalled toder the wisierm non ie ommeadating 


for motoret= whe stop for meals in St. Safa. While the scrvine male dries the cutlery, the big black do 
fuarnl the outdoor w Lebrun. 
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HER COSTUME MAY HE 


Phe lady is quite eloquent in ber cforts to dispose of her fine fat sherp 
take them of leave them |” 


wee fo ur" 1 Weil, 
man reel ihe mon. at th richt. En: folded 
the A wel em bi 


this marketplace fined with houses 


Around toward the north, the forest 
iWwe'ps tip the hill as a Surprise: nothing 


here but nature, i) seemed—no masonry, Tio 
buildings, the forest screening all with 
heautiful dissembling. But my companion 
pelitery disavreed wilh Lis observation 

“So. Madame,” he said, “several things 
are to be seen from here. There the rock 
that the child's foot kicked down tor St. 
Nubert and the chapel built upon it, And 
bevond Is St, Aubert's fountam., Now the 
Mount has a marnificent cistern whith sup- 
plies Our need oof water, but when the 
saintly bishop started to build the chapel 
for St. Michael, he bacl no water for his 
company of builders (page 632). He struck 
a rock with his staff and water gushed forth. 
That i the fountain yonder 

“You have seen the great wooden wheel 
up above which drew up the baskets-af to it | 
for monks in the monastery. Look well 
now amon the trees and you Can see the 
track made by the passing of the huskets. 
Tt saved a lot of porting up the hill.” 

We floated out farther upon the waters 
and from there saw La Merveille in all its 


OLD-FASHIONED, BUT SHE ExNOWS ALL THE 


Few traveler 
“eat Cherbourt ond to the boat or tin, how moch of interest they are missing in 









PR il act tap ite ake Lip ir Bell Lapa tee 


SALES WILES 
Harel on hip,she 


Sturdy, shrewd, and typicaly Norman are thi 
realiee, wien they hurry throws 


strength and grandeur, Religion inspired 
it and #levation of the spirit it inspires, 

The boat drifted past the forested side 
of the Mount. We were again in sight of 
the little town plastered against the Rock, 
and skirting the magniheent ramparts, 

“Madame is content with ber proo- 
nide?” asked Cartier, expecting enthusi- 
[ eave il freely. 

That afternoon, when the tide was out, I 
felt that | knew intimately not only Mont 
St. Michel but the miles of flats, the salt 
fields recovered from the sand for grazing 
sheep, and the little river, Couesnon, w hich 
refuses to disappear—the whole setting of 
the marvelous Mount. 

Che crowds were cone, the big omnibuses 
had swagvered over the causeway, the 
tratn-train had given its last scream for the 
dav. A few automobiles remained, bul most 
ol the drivers consider o Shiga at the Mount 
as a deterrent to a day's run and had taken 
all at high speed 

In the evening, the litle town becomes 
jiself again.. Neighbors, intimate the year 
are keenly interested in one 
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[IN THIS CASTLE WAS Bokn 
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THE CONQUEROR 


It was from one ol these windows, vo (he story goes, that Robert the Devil, Duke of Normandy, 


rat spied pretty. Arlette, the tannor’y daughter 
TOCKY PMOmwopbary 


ri Li huro shovel Le 


other, A little visiting, alittle gossiping, and 
then, one by one, the tired elders go to bed, 
A quiet hour comes when Jean and Jean- 
netic meet hall-ctealthily fora whispered 
Word of the lovemaking thal makes the 
world go round. Then the girlk who have 
whipped hundreds of yellow ees all day 
steal home andl to bed 

The Mount stunds silent, maunificent, as 
it has stood through millenniums of nights 
The sen rons in and claims it, throw ing a 
Vo minitle Around its feat, 


COUMTEY OF WILLIAM THE NORMAN 


How Normandy came to be Norman is 
as historically interesting as how it came to 
be French. Daring Vikines <ailed there 
from wild north seas and made it theirs. 
It had not been Norman much more than 


She wie washing litnen in the brook bedow the 
They fell in love and at this cosile of Falaiee thes sO0, Lhe onlelicabad William, 


a hundred years when William the Con- 
queror matured to lake bis place as Duke 
and then te loose his ambitious project an 
England. 

‘J he (i INC ueTor paet varles Normandy, If 
if hot posible to put him aside in traveling 
anowt; neither dors one want to, He leads 
on to such charmmg places, There is 
Fulaise, the epitome of all that is romantle 
in old castles, a great gray pile, of round 
lower and ry Wire keeps, with full CuyUIpy- 
ment for romance. It -is here that Duke 
Robert lived, the father of Willian. 

Robert was but a youth of eighteen when, 
so. imt story votes, he espied a matter of in- 
terest through the castle window of slender 
columns and pointed arch, [t was a sunny 
morning, full of the color and scent of apple 
blooms, Under the Howering trees was u 
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Wool CARTS: ARE HITCHED TS TANDEM 


The author tells how the elriver 
felivered with reproach 


TO FORM A TRATS 


meeeantivy shoot to their berses the 
iF i ib ofl ti | Ei uF 3 + | Saks 


shrhe au), "Aloe! 
amoothiy paved road leading to Caudeboc-en-Conx, 


al emo bunjer ties furrow but 





HAVE KNELT NESTE NATURES 


row LONG AGES, NORMAN WOMES LAU NORY TUE 
Stuoped by toil, this firm wife of Mortaln nevertheless ha: 
chothets im the pon! ahd Ferule haces casas thi 


s twinkle in her ve os she washes 
the wueh when Duke Robert 


rotivh: board, Thus may Arlette have been dating 
aw her trom the castle of Falai 
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WILLIAM THE CONTLTEROH INN [EA 1h THE TOWN WHICH SAW THE SQREANS SAI 


Dieser Was ah pmpofienl port in 1h Tt now the piiwircme 2hore line bee leit ct more 
tran o fille frogs the we, The inn wus erected some 500 year witer the Conquercrs time, 
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ATA . Leh, AMD [Nb SE RACK AND LUT THE DONKEY DO THE WORK 


For plowing on) other form work, Normans ue ble Perchoriuni 
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PLYISG OUT OF A CLOUD BANK OF 
A‘ Th 

From the Seine Hiver at 
Crwiibaud and 


sHrahnded on the Aree joe. 


CONCRETE, 


His COMRADES 


Caoudebec-en (au, 
a crew of three took off in 1926 bo rescuer 
At Bergen they picked up Amundsen and 


ct 


Peer eet 
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ARIUS OSE A 


Plratseragh by Bieta 
THIS SEAPLANE HOSGRS 


wher (he huge memorial stances, Commanrliani 
Wohile and the men of the cirigible Jtalm, 
Lieutenant Dietrichsan 


Proceecdine Fortin wend from Troms, the discoverer of the South ole ane he fy fe Compa moh mick 


tisaster and were never heard from again; 


public place where women eathered to 
wash their linen, Among the women was 
a young gir) of such distinguished beauty 
that the youth loved ber on. sight anid sent 
for her to come to the cnetle. Arlelte Was 
her pretty mame 

Thus the parents of William the Con- 
queror came together, It was years before 
they were murrie|, and then it was not to 
each other: Arlette had two other sons, 
half-hrothers to William, who were con- 
cerned in his fortunes, but Robert had no 
other known child. Even today the village 
women of Falaise wash their clothes in that 
same ancient fountain and talk of Aricite 
and her phenomenal son, but not when 
any English are around, lest their feelings 
be hurt at mention of their Conqueror, 

The window through which Robert 
logked first on Arlette still stands in the 
old castle a and one iS shown the foom:. oc~ 


Hut Nobile and many of bis crew were anved by ant kite 


cupied by Arlette, 
W a these clelails, 
Still hungry for lore of the Conqueror, 
one » dvitts to Dives-sur-Mer, where Wiliam 
assembled his feet of some 700 shins, large 
and small, and his “innumerable host" of 
slingers, archers, and other warriors, An 
appalling task it was to transport them, 
The town centers around its [6-century 
be-tiled, be-flowered, be-gabled inn named 
for the Conqueror. Here in his day prot- 
ably stood ma more than 2 rode shelter 
where captains gathered for the great ad- 
venture of conquest. 


but skeptics quarre! 


TWS KO LONGER ON SEACOAST 


e Sévigné, letter-writer, stayed 
time in the sixteen 


Mattarme di 
at the inn for Stverhe 
hundreds. but it fell into decay through 
the centuries, Tt was restored and pit 
into commission again by a wise innkeeper 
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[HE SINGLE HAND OF RIUEN S&S BIG CLOCK HAS POINTED THE TIME FOR MOURE TIYLAN 


Chanks to repain, the chock ell keepe at gen time now nm when men in armor tramped through the 
herrea street boi ii 


Above ita eculplursd dinl ries a tower with three slender orients, the central one bedrine 
is iT x I Thee | = 7 i - | | 
Rover's coat of arm. At the rors), A betel fue brings travelers to their lodging In thi ancient Norman 
Caputal Joun of Are wu burt d at the stake (page 665), 


ran 


twit) 
PUrmitore oncieni 


Lp PTOpT LACE 


nn 


ind tow it 4 


i fle EOF 
ihe 
Dives-sor-MMer of 
WW illiam tlie eae 


Huerof was on the 


travelers 


sea, which tS Trew 





withdmwn a ole 
away 

No one had 
told 


laden 


me atowt 
before I 
first stumbled on 
jure ving 
Dinard to 
Le iavt bry al - 
i catluntie 
liner (page 631). 


lt 1s well to come 


it in 


i tran 


upaim it ihal way, 
with te Phecon 
ceived lea, Vou 
then expenecnce 
the woe let ANG 
deent of suc 
(MiScnverer as _o- 
lumbus, for ¢x- 
ampli 

And here Wil 
liam the Con- 


Guerre 


ai | COMCILEELT OT. 
hut 25 & man in 
orivate life, 

He married his 
cousin, Miuatilda, and they had a lovely 


“1 a i ' 
Lh, WIL WOOT). 2oOqUEIn anes 


daughter, Ceci 
Is made in Laen 

The busy street of aen, where soy Wate 
hotels collect the Norman 
the eye and mind 


woman who looks at 


population, takes 
\ fair-hoired child, u 
vou from clear blue 
eyes, the clean sapphire spark in 

| 


ac S tt 


Coen 14, after all, not 


PL | VYOUNE 
| 1 
inom hese laehes remind you that 


ordinary: it oe Norman, 


CHURCH BUILT BY THE CONQUEROR 


Then all at once against the sky, above 
the city buildings, amazing spires rear 
themselves, and demand Your presence al 
their f Through a maze of 


Lyi af 
le I all 


streets you come upon the great Norman 


Lins i 
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sPinrks OF THE CONQUEROR'S CHUECH PIERCE THE SKY ABOVE CAEN 


Etienne, alo called Abbaye 
his & the building which Williom the 
the Church. And It & 
here that your heart beats fast hecause you 
are im the presence of a church so different 
from the omamented (rothic of France ani 
England that ttis lke astranger, It specks 
of sirengih, ol We in vor. 
mundy when Norsemen struggled mto a 
higher civilization than they hod Enown in 
theis It speaks of sparit- 
Li CORA UES 4S well ] wis oleae] to be alorie 
that | might feel the spirit of the Abbey. 

Cn the opposite side of the town, Ma 
Kilda built La Trmite, known also as the 
Ab AVEC Ae Lames 


Norman gave ft 


a 
? ® 

7s rie ri 
i : Ba Fu 


own cold climate 


Of 
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CRIMLY HERO 15 LE HAVRES MEMORIAL TO ITS WAR DEAD 


The stone fizurnes seem to emboaly the watchword “They dhall pot pos!" 


Le Havre wos io 


impattant. base for American troops during and after the World War, and many ex-doughboys 
doubtless cecull the curious lampposts, decorated with flower pots brimming over with blossoms 


Ing hotel bere the Belgian, Government wis housed alter the fall of Antwerp 


Behind the 


memorial bristle the masts and tunnels of ships {page 641). 


These are the two abbeys: that distin- 
puish Caen from all other towns in Nor- 
mandy. Each includes several buildings, 
some newer than the Congueror’s time. 

Cecilia, the oldest daughter of William 
and Matida, was made abbess of La Trinité, 
antl the abbess of a large monastery in 
those days held a position so. important 
as to be an honor to the daughter of a 
king. 

William and Matilda were both buried in 
their respective abbeys, but later centuries 
disturbed them. Their tombs were broken 
open during wars antl disturbances. 


DY BOAT THEOCUGH WIDE LAWNS 


(Caen i not-all in the post, It has:a 
lively commerce with Le Havre through an 
entrancing canal to Ouistreham (p. 629), 


The boat is-a stall affair that runs with 
an engine and takes passenvers bound for 
the seaside joys of Cobourg andl even the 
twin resorts of Trouville and Deauville. 
You wonder timidly if it is really safe for 
the crossing in the sea to distant Le Havre. 
(uistreham, the coast stap, is the port used 
by the English in the 14th and 15th cen- 
turies when they shipped hame the loot col- 
lected after successful raids on Coen, 

A macnificent pig delayed the little 
boat's start. He was uctually dignified, al- 
most elegant, in his fresh pinkness, He was 
booked 25 a passenger, but when his white- 
lashed eyes looked upon the vessel and its 
incertain gangplank be became sure thit 
he preferred the land, 

Ten minutes of driving by skilled farm- 
ers failed to accomplish his embarking. His 


NORMANDY—CHOICE GF THE VIKINGS 


winderous dignity suffered when he was 
ifted into the air by ropes and derrick and 
the crowd laughed in the delight man al- 
ways feels for a pig's predicaments. The 
porker swung high. Arope broke. He fell 
heavily into the water and swam madly 
uWwoly. 

Sometinves.in one’s dreams a hoat travels 
aerenely over green lands. That is how the 
boat of the canal seems to go, for on both 
sides are fair luwne, wide as a park and as 
well kept, flanked with tall, tall poplars. 
People sit on benches along. the way and 
children gambol with dogs; you might Le 
in the Park of Versailles, but you are really 
a traveler on a definite journey, More 
travelers from overseas should know of the 
(Caen canal. 


HISTORY RECORDED TN EMHENIDERT 


The Bayeux Tapestry, a5 a certain his- 
toric eniliroidery is called, beckons one to 
leave Caen for a day before toking the 
canal, It ts one of these relics of the past of 
which everyone knows the name and which 
everyone net in tai haste of travel would 
like to see, for in this Normandy of William 
it is an important “human dovument,” 

Two hundred and thirty feet long, this 
remarkable piece of needlework depicts 
nomerow boas in the Norman Conquest. 
Particularly interesting to travelers who 
have visited Mont St, Michel is one which 
shows heavily armed Normans being pulled 
from the quicksands where the Couesnon 
runs inte the sandy flats suntouncding the 
Mount, 

The tapestry-embroidery lies in a double 
glass cose in the old Bishop's Palace, now 
the town Library, at Bayeux (page 628). 
But alas, they tell us we must doubt that 
Queen Matilda wrought it all herself with 
her needle os a tribute to William's power 
af conquest, 

The ytaiett little iawn seems half asleep 
around its Cathedral, and short strolls tead 
wo its stragebing borders. A man outshde a 
shop of negligible interest suddenly stepped 
forward and threw before meon the side- 
wilk a tapestry of splendid color, unchulat- 
ing in the sun. 

“Very low price, Madame.” He did not 
angue,-nor persuade, merely repeated “Very 
low price,” rippling the colorful square. 
And verily it was a low price. I took it, 
for what morefitting end to a day with the 
Bayeux Tapestry than to become possessed 
of a tipestry of one's own? 


665 


“Ah, these Americans,” I heard the 
shablyy shepman sayin a voice of joy to 
his visting neighbor, He was a true gentle- 
man, attributing the sale to my fine quali- 
ties instead of to his own skill as a salesman, 

That tapestry now hangs in one of New 
York's biz hotels; but of all the peaple who 
lounge before jt and enjoy its Renaissance 
beauty, Lam the only one whe sees in it the 


little town of Bayeux and that famous em- 
broidered record of William's conquest. 


SHRINES WHERE TWO SAINTS DIE) 


Lisieux, too, belongs to Normandy, 
though it is fart to the east, 

A chauffeur drove me there, a jaunty, 
cocksure man of Michigan whe hunt! mar- 
tied a French girl and stayed tn France 
ifter the war, He pulled the car to the 
curb in the big square and-said, “There you 
are, This is-the home town of St. Theresa, 
the Litthe Flower,” 

To the Carmelite convent in Lisieux 
came youthful Therese Martin in 1588, and 
here, nine years later, she died in her early 
twenties. In 1925, only 28 years after ber 
death, the young nun lovingly known as the 
Little Flower was canonized for her holi- 
ness as manifested in the miracles ascribed 
to her intercession. 

Rouen 35 a shrine, nol alone for France 
but for the whole world. Joan of Arc, 
and her sacrifice here, make of it 4 suctedl 
city. Visitors crowd it, amd over them 
all is a spirit of awe, unexpected perhaps 
when they first enter the ancient city 30 
full of architectural treasures {page 662), 

The towers, the churches, would seem to 
be the reason for stopping there, but whor- 
ever one goes wandering about these Gothic 
temples, the feet inevitably stray to the old 
marketplace where the young girl gave up 
her life, Over and over again one returns, 
lt is not now a preity place: ‘the other 
sizhts of Rowen far surpass n—Dbut there 
one becomes deeply conscious af the spirit 
of the Maid, of her work, her simple faith, 
and ber Jove for God. 

The real heart of Normandy i here, for 
this was its early capital. But to me the 
abiding symbol of this land-and all that is 
enduring in its eventful past is that phe- 
nomenal Rock, with its boary buildings, 
rising above the tide-washed flats like a 
yranite monument, Once seen it can never 
be forgotten, and mow, in retraspect, the 
vision of the Rock comes back to me—most 
vivid of all my Norman memories, 
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ETRE A RITLEMAN, HE DRAWS: A DEAD ON TIIE TARGET 
Firmly proasping the eri of the hel, the wuthor exerts a-stronr downwanl presture on the handle, 
«9 thal wheop the end 6 released, the set will «nap dawn over the lwtterfiv, Che muet be stuut af 


wind to co banting on a tee elope thee th mom San branveco Aluuntain in Arivans, 
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PAPER STIS, FIBGILY PIANED, TOLD THE WINGS SPREAD ODT TO DRY 
The insect’ bodies tit in ep proove between the boards so that the wings lie flu, Cm one strip 
rather! the daie of mounting. Atler a week of ten dave, pire pope. are femeved mil thi 
finisher mounts placed im cases. Sometime: specimens become pig before there & time to mount 
fo must be maistimed to make them piliable for shaping 
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BUTTERFLIES—TRY AND GET 
: 


By LAURENCE 


BOUT seven hundred distinct species 
of butterflies fit over the Ameri- 
can Continent north of Mexico, An 

howr or alifetime may be spent in absorbing: 
pursuit. But try and capture all of them! 
No collector has ever achieved that feat. 
That is one of the fascinations of butter- 
fly collecting—an ever-extending hunt for 
your last few scarce ones," 

Make no mistake about the real buttertly 
collector, His is no lilyingere!) pastime, 
He is distinctly not the crazy crank of the 
cartoonist. My acquaintance among collec- 
tors of Lepidoptera numbers a policeman, 
an ex-prizchhter, a man who climbs tele- 
phone poles, a jewelry designer, physicians, 
hankers, and crigingers, To all of them 
butterfly collecting is: recreation, exercise, 
antl an enduring cultural interest. 

They. must get their specimens outdoors, 
in sunlight. Their bobby involves a study 
of climate, geography, and botany. It re- 
quires hiking that wi I test the endurance of 
the hardy, or patient waiting that will re- 
ward the invalid. , 

Jt carries men to the northlands, 
wind-swept peaks of the Sierra siete at anak 
1) the Everglades af Florida. I saw one 
wade an [daho mountain stream to capture 
a female of the Leto Dryadd, « lovely moun- 
tain silver-spm., You learn of specimens 
found only on the hot Mojave Desert, of 
ethers that ily only on the peaks of the 
Colorado Rockies, 

No, i you are really aiter butterihes, 
you can simile at the “he-man stuff” of the 
trout fisherman or the hunter! 


FIrTY YEARS A COLEECTOR. 


OM a wititer’s day In Omaha, a veteran 
butterfly collector, R.A. Leussler, showed 
me his own thousands of accurately labeled, 
perfect specimens. For an hour he pulled 
out drawer after drawer of his fascinating 
exhibit. His were faultlessly pinned, un- 
blemished insects, beautifully arranged), He 
had complete series of many varieties and 
nearly five hundred distinct species 

“Tt's the lost third that evaces the net,” 
“ied bre. 

Trom time cul short the show, “You 


*See “Strange Haolilts of Faomillar Moths ond 
Butterflies," by William Joseph Showalter, with 
Thitrations af Wi apeckes in their natural eolora, 
NATIONAL Grooarnnc Magaring July, 1927, 
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havé done o splendid job,” [said. “How 
long have you been collecting?” 

His ruddy face beamed. “Pilly yours. 
T began asca boy.” 

How often that is the case! As boys 
they bewin collecting butterflies, Ac men, 
some very few goon. There are 4 few per- 
sistent, systematic ones wha get to know 
their field anil become really odvance:l 
collectors, . 

My friend closed] his steel, pest-proof 
cabinet, and we wolked in the station. He 
spoke of exchanging specimens with corre: 
spundents from Florida to Alaska, He toll 
anecdotes: of great collectors: When, at 
parting, | evidenced humility at my awn 
desuliory efforts through scattered years, 
he smiled, 

“Collect just as you please said he. “TN 
will tire you sometimes, lint never let it bore 
you; then you will always come back to 
your collecting, [envy youa trip tu Cali- 
fornia; there one two hundred and fifty 
varieties there,” 


COLLECTING CAN BEGIN ANYWHERE 


You can begin collecting butterflies any- 
where you live, right in your own back 
yard, There are species of great beauty 
everywhere, The outfit of delicate bag- 
net and collection box is sinyple, the costs 
trifling, and the adventure endless. Now- 
adays the automubile i i a great help. 

For certain species you must arrive at the 
distant locality at exactly the right season. 

On Mount Washington, New Hampshire, 
for example, an olated colony of clusrve 
Far northern buttertlies that may have ful- 
lowed the retreating ice cap. They ure 
dusky, with tine granitelike markings under- 
neath, and are known ws Gineis melissa 
semidea, These are indeed 4 fine catch, for 
in New England they ure found only on 
Mount Washington and on a few adjacent 
peaks, You capture them during brief 
periods of sunshine up there among the 
rocks. 

Theére-are two quite different specie of 
(Fners in Maine, one of which has also been 
catwtht in Michigan, Others live in the Far 
North, aroun Hudson Bay, and in our 
western ranges, In the National Museum 
there is the original or type specimen of 
(Eneis polixencs sublevalina, brought home 
from the far north by Captain Sir John 
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Frozen-in ber tracks, she edits the ena of the ne 


penne wie! 
ailfol, 7 


Lier Wwethern fumtains (pan Gre) 


Ross in T8235. | have seen specimens of 
farchig rossi, a small dark butierily, from 
Lhe bleak lands washed by the Arctic Ocean 

In Atnarch, in Santa Cri County, (‘nla 
fornia, we went aneld with a gentleman past 
seventy. We were after the Veined White 
(Ascta mope venosa), thot earliest fragile 
White butterily with the sooty veins, It 
eimnerzes Harly ina few special canyons along 
the Pocthe coast. Four of us took more 
than eighty specimens, mole ond female. 
but the number included only three of the 
rare lemon-vellow form of the female, 
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inher leit hand te keep the 
A moment later there will be a quick awoop—and if she is 
specimen Of Ere mogdgiene will be saich inekde her net 
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Why so many? 
Because into the 
well-puilt collec. 
tien should go 
fmallya series ol 
periect! specinens 
to be culled trons 
Ihe catch He- 
Couse. ako. pe 
nose & wood for 
rechanging; it 1 
lacking in tmany 
smaller  collec- 
tions because it 
B 40 extremely 
local. The odd 
fact is that the 
zeconcd brocel af 
these butteriies 
in May and’ June 
has an entirely 
different color. 
lt is whiter, 
with the veins 
almost erased, 
and is. 2 variety 
called Pieris ne pi 
Cosford, 

And now the 
eectet about the 
seven hundred 
Snecies 1 out. 
That, tt & true, 
i the number of 
distinc, species 
in orth Amer- 
ica. But many of 
these hive pee 
oraphical rats, 
Seasonal forms, 
Varieties Sub yar 
eles, and more or 
less striking ah- 
errations which 
altovzether run 
the numbers into many more hurelrecls 
Penis nop venosd and Po or. casforig are 
only seasonal forms of the same lutterfly 
They belong to the large group or genus 
colled Piers, which also includes the obun 
dant Cabbage Buttertly, of which you have 
Sern theusancls, 

One finds that butterfly collecting hus its 
anecdotes, iis human side, its gossip, and its 
ecintils, In California there ts the Loryuin 
Sacioly. named for a Frenchman who came 
in “49 with the gokl rush, -He collected sey- 
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eral new species and sent them to France. 


There Dr, |. A. 
Botiluval, then 
in| outstanding 
lepidoptert 
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described them 
bn enitonalce nce 
rls. Adie 
Lorquins name 
however, 
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San Francisco 
tell wou that in 
Lhe great hire fol- 
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The capita Dr Andrey Avinell, Director of the Cire Museum, Pitt 
hed. that the fire bores. bis prize & the renowned Pope donmerrus iif Jamaican, larcest swallowtail 
destroved ane gf of the Western Hemisphere, “Chis butterty has a wingspresd of nearly seven 

~ar inche:, and ie estremely hard to net because, unlike many other eecies, if paar 
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sec Tins 
the butter- 
[fly known as 

the American Vellow Parnassian. It i 
anid that Wrieht hoc lent the other to Wil- 
lam Henry Edwards, the great collector of 
his day. Those two specimens, perhaps de- 





erencants of Siberian ancestors, came from 
LRA 

AL Francisco there once flew 
the sand dunes: near the sea, perhaps, a 
butteriiy otminally described by Boisduval 
and now called Cervera henel 
the satyrs, grayish brown, émall, incor 


spicunus, ‘This butterfly is now apparently 
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extinct, For years collectors have soucht 
it im vam, some deny that tt was found in 
the sand hills and look elsewhere, 

They are encouraged by the reappear: 
roce, alter. thirty-live years, of the: once 
believed extinct Giuaucapsvoke wees, a 
small blue butterfly that reappeared o few 
years. ge0 In the San Francisco Presidio. I! 
have taken numbers of this litth: butterily 
once rated as almcst pr eles 
new Peleral buildings; this San Francisco 
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Some yeurs ago, hoping to insure the 
survival of the little colony, collectors te- 
leased living specimens on the present site 
of the campus of the University of San 
Francisco, then an isolated hill of virgin 
vegetation, Now that ‘colony, too, is 
crowded out. 
specimens were taken in vacant lots within 
the city limits mear the ocean. 


TRACKING DOWN ELUSIVE SPECIES 


To butterfly collectors this word “luecal- 
ity’ is indecd a magic word, Although 
certain species, ike the Monarch, or Milk- 
weed Buttertly, are found practically every- 
where, others are greatly restricted in range; 
sy collectors keep a minute record of worth- 
while “localities.” 

L was once directed by those faithful col- 
lectors, the Sperrys of Riverside, Culitornia, 
to the very pair of bars leading into a field in 
Rancho Santa Fe where few in March the 
so-called Engivdrvas iieing, a rather clis- 
puted checker-spot. There only could I 
complete 4 series of this precious insect. 

Tf you want Coliur peluine shinneri, 
rather rare in collections, you Must go to the 
north shore of Grebe Lake in Yellowstone 
Nationa] Park in July. The females are 
normally white, but there also is found an 
occasional yellow female, eri. 

Among the bare rocks high up in the 
Colorado Rockies, and particularly on 
Longs Penk in Rocky Mountain National 
Paurk, flies the rare Eredia metedalena, a 
blackish-hrown butterfly that is most elu- 
sive. Recently it was located by Ashby 
Boyle of Salt Lake City at about 10,000 
feet altitude near the summit of Bald 
‘fountain in the Uinta Mountains. 

Here and on the vast. fields of slide rock 
on neiphboring peaks numbers of specimens 
have been taken, but only with the grewtest 
difficulty and considerable hazard. A: LO- 
foot net handle proved to be a great advan- 
tage. “The prize disappears in deep crevices 
between large granite blocks and must be 
stalked painfully, aa. running across the 
huge rocks is impossible. 

some of the enthusiastic butterfly people 
around Los Angeles journey hundreds of 
miles into the desert for certain spring speci- 
mens, There is alovely orange-tip in Ari- 
noni that often evades pursuit, for spring 
In the desert is brief amd beautiful and the 
dayeof insect Mivht are short, An unlooked- 
for rainy period may delay the catch a year. 

Smaller butterflies that fly only for a few 





But in the summer of 1934 
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days in remote localitics may elude the net 
for several seisons. On two oecasions near 
Tucson, Arizona, | hunted in vain for 
the lowely orange-tip ntiechoris panna, 
Finally} discove that apparently it 
does not fy watil 10 o'clock, even on the 
warm hills. among the saguaro cactus. And 
yet the female of the precious admiral Basi 
fiercita sbsalotis that fie in the hot Innes of 
the Jower Colorado River, at Blythe, Cali- 
fornia, may disappear completely before 1] 
oclock! 





PRIZES TURN UP TN GNES OWN “ARD 

But it tn't the distant of difficult locality 
alone that brings the exciting adventure. 
Right in his dooryird my Omaha friend has 
collected stray: Texas species. Near Tyeh 
Valley, in Oregon, while the automobile was 
stalled, I collected in o yravel pit by the 
highway some ¢hecker-spois—emall black, 
white, and red butteriies—that were de- 
scribed by Leussler as representing a new 
species, Uetiaed Aewesi, 

That is one af the fascinations of: bul- 
terfiy collecting—the unexpecterl But you 
always need a net, a cyanide collecting bot- 
tle or box, and the sun, You almost never 
fail to add specimens Lu your growing col- 
lections, It’s a mistake to look for rari- 
ties; one collects what is ilving. The rari- 
lies turn up, 

An eastern friend admitted he would 
never forget his first catch of that <hort- 
tailed swallowtail called. Papilio inara, 11 
was in VYouemite Valley, before breakfast. 
He was led a chase all over the meadow 
opposite Camp Curry, jumping brooks and 
crossing bogs, but to him Papilio indra was 
worth it. It flies briefly in Mount Rainier 
National Park and near Grent Salt Lake. 
Some day my friend hopes to add that other 
race of the same butterfly discovered by 
Mr, Henry Edwards in the San Bernardino 
Mountains—pergamus, Edwards called it, 

Wherever a collector collects, there is 
sport. THe can make it as strenuous or as 
gentle as be likes, For a beginner, Hike a 
benker who recenth: started, it may take a 
stason of two to vet ood specimens of the 
commen butterties of his awn nethbor- 
hood; but in mast vicinities it will require 
many seasons 10 gather all the varieties ane 
forms. 

An observant collector in New England 
will find in his garden pateh. “coppers” 
that the Pacific coast man tan get only by 
exchange. Behind his bowse, in the warm 
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sun alter a rain, a dozen species will flit 
over the hedge. On the Iilacs, the zinnins, 
and the phlox of the eastern gardens feed 
porgeous butterties, 


TALES OF THI BUTTERFLY HUNT 


“You pet this way over butterflles,”” said 
an architect friend, “They come to mean 
country anc flowers and weathers and alti- 
tudes. Soon you-are a bit of a botanist: 
you Enow the snow-line plants of the moun- 
tains, wild buckwheat, and the vegetation 
of the summit; the march of the seasons in 
lar-spreadl latitudes, As a field sport, hut- 
terfly hacer dregs can be more exciting than 
angling.” 

“Yes, said his companion, “T have freher 
in the Vaak River in Montana, and have 
caught big trout-in Clear Lake, Oregon, and 
huge pike in the St. Lawrence: but the 
recollection dims beside the sport wl cer- 
tain Tare days with a net at the right time 
and place. 

‘Once it was at Corpus Christiafter a 
rain,” he continued, “There were swarms 
of species almost within the city limits. 
The Texas mesquite was alive with the giant 
swallowtail Pa pilte cresphontes. 

“In the mountains of southwest Virginia 
I once took in one sweep of the net ten 
lovely specimens of the eastern Tiger Swal- 
lowtail Papiily plowews (see Color Plate I). 
There were. dozens crowding about some- 
thing in the road that proved to be stranded 
toad’s hg slightly fermented. More 
memorab yet is an afternoon in Jackson 
Hole, Wyoming, when mountain meadows 
were distracting with butterflies, There | 
took the rare checker-spot called Euphy- 
drver wiletin, and Weidemnever = Admiral, 
for which I'd waited years. 

“But if you are a real hunter,” he went 

n, “try for Papilie borrdit oregonia, another 
vaaliny rol, You find him alongs the middle 
Columbia River, Here is game for the 
skeptical, this brilliant vellow and black 
FPaplie, He ts rather scarce: But in w 
certain canyon, vear after year, in the arid 
summer heat, he may be taken in late June, 

“Tagine a gorge with the west whll a 
sand chute covered with black rock float. 
The temperature in the shade of a willow in 
the bottam may be above 100°, ‘The east 
wall is terriced basalt. Quietly you move 
Hong among the blistering rocks with the 
white-sand skyline six hundred feet above. 

“Chreroniad is crisp, sharply marked den- 
izen of the arid wind, Ae is utterly devoid 


of leisure; his ight is bold and rapid. The 
canyon thistles invite him. Far down the 
steep slope, neat the thread of the drying 


Streamlet, grow these scattered blooms that 
are his undoing, Over the sharp sand edge 


above drops suddenly this brilliant raider, 

“Abruptlhy he swee sas upward, pauses, ond 
drops back. Around and across he flashes 
his quick reconnaissance, then for a few 
seconds he hovers, nervously pulsating 
splendid wings over the cloying sweet, 

“You must be alert or he is gone, Choose 
a high position so you may dart downward, 
The up-climb in the loose sand will quickly 
exhaust you in this heat. For a moment the 
imsect is utterly oblivious, If your move- 


ment is swift and careful, he is in your net! 
RAISING BUTTERFLIES FROM THE EGG 


And vet a more scientific way to secure 
this Papilio bairdi orcgoniea, and other 
species, is to raise the butterfly fram the 
caterpillar, There is a German hermit look- 
ing for these caterpillars as he tends his 
goats along the rocky margins of the mid- 
Columbia, He knows that the female places 
her eggs on the tall Artemisia, one of the 
wormwoods belonging to the aster family, 
The banded caterpillar, or larva, reaches 
full size in September, as do the larvae oi 
many of the larger butterilies. The next 
stage is the yellowish ashy chrysalis, which 
over-winlers, . 

The food plant of the caterpillar is often 
the key to locality, Only on their particular 
plant or plants will butterily larvae usually 
feed: they will often die rather than cat 
substitutes. If, for example, you would find 
the eastern checker-spot Kuphydryas phat- 
fon, you must go to mist places and locate 
the balmony, or turtlehead, plants, for sel- 
thats do the caterpillars of this butterily 
feed on other plants, except in the spring 
after they have come fram hibernation. 

Collectors exchange endless information 
about such things, and their published jour- 
nals carry on the story in minute detail. 

Commander Dammers, late af the Hrit- 
ish Savy, is patiently working out at 
Riveraite, California, the hitherto oum- 
known life histories of many butterilies by 
rousing caterpillars irom the eze. 

In Washington one winter, irom a careful 
eollector T ledened of strange cases of ap 


parent “spot'’ distribution, of far-western 


forms in Massachusetts, and I have even 
beard of a Gulf af Mexico species once 
found on the Columbia River. 


SUTTERFLIES—TRY AND GET THEM 


You aresurprised also to learn that but- 
terflies live a dangerous existence, From 
the time the egg is laid until the butterily 
emerges from the chrysalis, there are in- 
eects constantly alert to destroy butterfly 
lives, Undue drought or late spring cold 
annihilates many ene which emerge 
early, Birds take toll of larvae, and shrews 
and mice eat the adults. 


DANCE TS THE SUN, THEN DIE 


The lives of most butterflies are short— 
from a few days onward, as the vigor of the 
species increases, “The longest-lived butter- 
Ay is the tortoise-shell of the North, Agiais 
pfalbum, which may live for a whole year. 
The life cycle includes the egg, the larva, 
or caterpillar, and the chrysalis, from which 
emerges the mature insect, or image, — 

Many butterilies pass the winter in the 
chrysalis. The admirals (Sasierchia) win- 
ter as tiny caterpillars, cach in as 
Stocking spun within a bit of leaf, They 
can survive the coldest weather, swinging 
above the snow with head exposed, and 
beyond doubt frozen stiff. You can collect 
these caterpillars in midwinter and raise 
perfect specimens by supplying food when 
spring comes. ‘Thiése same over-wintering 
larvae of the viceroy (4. archippus) are 
often found on low, isolated willows along 
New England roadsides. 

There are people who raise butterflies tor 
sale (page 692), In London there are 
firms hat buy and cell butterflies from all 
over the world. Yet there is little commer- 
cialism. Seme years ago a man sold quan- 
tities of the small green sulphur butterfly 
that swarmed near Tioga Pass, above Yo- 
semite Valley. This butterfly, Colius behrn, 
is a rarity that flies only for a few days in 
any one locality, There is a legend that 
Incians killed this man! 

Naturally, Californian has many diferent 
species and varieties because of her range 
of climate, of latitude, und altitude. The 
State has many collectors, too. Before the 
fire there was a notable group of them 
around San Francisco Bay, ‘They were led 
by the late Dr. Hermann Behr, for whom 
are named several species and varieties, be- 
sides the green Coltas of Tinga. lass. 

A group of collectors still meets in San 
Francisco to discuss their hobby. “The older 
men tell of the titne when one could collect 
an bushy hills that.are now Chinatown, af 
the early days of the San Francisco Acatl- 
emy, of the vanishing of the checker-spot 
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Euxgkydrves baron: because of real estate 
development, and of places to hunt Behrens’ 
Silver-spot In the north, 

That same elusive silver-spot Argeyvanis 
beArensi, however, recently was discovered 
by a San Francisco collector who in two 
weeks took forty specimens. Of these not 
ene was a female, doubtless because of 
the later emergence of females from the 
chrysalis. 

There is constantly new interest in the 
study of butterflies. Have you beard that 
the larvae of some are carnivorous, that 
they eat aphids, or live in ants’ nests eating 
their young (page 686): that the males of 
many butterflies, among ours especially the 
silver-spots, are fragrant; and that many 
species of butterflies migrate in swarms? 





WHEN BUTTERFLIES MIGRATE 


No collector can tell you much about 
butterfly migrations, They just occur. 
The best example, perhaps, is the yearly 
migration of the Monarch, or Milkweed 
Hutterfly. He is found all over the United 
States and in southern Canada (see pages 
670-671). 

He goes south in the autumn, and in 
favorable seasons may go in swarms. He 
went so along the New England coast in the 
fall of 1899. The insects were in perfect 
condition and ¢ould be gathered with the 

In 1926, the California Tortoise Butter- 
fly swarmed on Mount Shasta. A new col- 
lector encountered it im twos and. threes 
as he started to climb toward Alpine Lodge 
through the wild lilac (Ceanothus), on 
which the caterpillars of the swarming 
butterflies live. 

That sunny day the tawny and black 
butterflies at first came straggling in threes 
and fives, them in dozens, till soon the air 
was vivid with their flight. Later they came 
down off the mountain in thousands, filling 
the air with their hard, sweeping. flight. 
Armies of them, resting briefly in the sun, 
covered the sheer granite walls of a ravine, 
and then, at the 8,00¢Hfoot level near the 
August snow line, they disappeared. 

A-swarm of the West Coast Lady Butter- 
fiy (Vanessa caordus) invaded Salt Lake 
City in 1924, flying north in myriads. Such 
swunms are a rare sight, but the butterilies 
are not rare. . 

The really rare American butterflies are 
subiect to dispute, One old collector rated 
ws his rarest specimen Emedia portlandia 
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qiromacka, a spotted beauty found from 
New Jersev southward to Florida along the 
coast, and also in the Gulf States, but ex- 
tremely local. A specimen of the sup- 
posediy extinct Cercvonis sttencle 1, of 
course, very valuable (pie 669), 

Por the starce species one offen must 
ov for. Parts of Arizona offer the col- 
lector a paradise. In the Haboquivari 
Mountains the late collector, Moling, who 
far years worked close to the Mexican 
border, foun the great white waxy-winged 
huttertlies with the large lemon-yellow 
spots—Amevetaia clorinde. He had inti- 
mate knowledge of locality, unfortunately 
now bos, 


MNOTARLE BUTTERFLY COLLECTIONS 


When you motor through Tombstone, 
you will also see at the high school some of 
the work of the late Arizona collector, Bie- 
derman. There are his precious specimens 
of the very rare Veophosa terlootn, a black 
and white southern cousin of the more 
northern Fine. White. The female of WV. 
ferlooti, however, is brick red! Many rare 
specimens in fine collections came fram the 
nets. of these two collectors in Arizona, 

And there are notable collections. For 
many years that of the late Dr. William 
Harnes was housed in Decatur, Tlinois, in a 
specially built concrete building, with ce- 
wioes for assuring correct temperature and 
air dryness (page G82), Here in vast array 
were hundreds of thousands of specimens of 
butterflies and moths that represented years 
if collecting by many of the doctor's agents, 

This collection was purchased for 350,000 
by the United States Government and 
moved to the National Museum in a special 
express car, Two skilled men worked two 
weeks in Decatur tamming home the three 
hundred thousand insect pins, so that no 
specimen should jar loose in transit! 

In the Field Museum of Natural History, 
in Chicago, is one of the ploneer collections, 
that of the late Dr, Herman Strecker, origi- 
nally purchased thirty years ago from his 
heirs for $20,000, Dr. Strecker began cul- 
lecting as a boy in Pennsylvania. 

The remarkable collection of the late Dr. 
Henry Skinner is in the Philadelphia Acad- 
envy of Natural Sciences: In the Carnegie 
Museum at Pittsburch are the collections of 
the late W. H. Edwards and Dr. W. J. 
Holland, Elsewhere are others scarcely less 
nevtadale, 


In the U.S. National Museum at Wash. 
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ington is now 4 Telisble master collection 
from all over the world, 

In the Natural History Museum at South 
Kensington, London, there is.a world callec- 
tion of butterflies, among which the Keeper 
ot Entomology, Capt. N. D2 Riley, pointed 
out nine specimens of the famed Cercvonis 
sthenele from California, 

These collections of butterflies are of the 
utmost value to sciepce for comparison of 
specimens anil determination of species and 
forms, 

Most collectors bope to discover some 
new butterfly, This event happens, but 
fortunately not as frequently as formerly, 
perhaps because so many slight variations 
already haye been named. Specimens that 
have been “described” and named are called 
“types.” Collections with many original 
Lypes are correspondingly valunble. ‘The 
otitinal types of the supposedly extinct 
Cercyvonis Sthenéle are in the National 
Museum. 


OHANT CANTON BICH EX HOUTTEAPLIES 


The Grand Canyon yields many varie- 
ties. Near the mouth of Bright Angel 
Creek, in the canyon’s granite depths, flies 
the common Papilio piilener, the Blue, or 
Pipevine, Swallowtail, one of our ititeanentl 
winged butterilies, blue and black: 1 have 
taken them in Virginia and Arkansas-and a 
varietal form in the het Sacramento Valley, 
where they feed on the wild Dutchman's 
pipe. There, in the caterpillar stage, they 
sometimes cross the highway in armies, 

It may be that west of El Tovar, beyond 
the Kaibab National Forest, is some undis. 
covered new species for you or me, In late 
October, far down the canyon, are glorious 
jasmine blossoms and rare miniature grapes 
in a sea of vines, Near by is the deli- 
cate foliage of the tornilla mesquite and the 
luscious blood-red cactus fruit flourishing 
In semi-tropic sunshine. 

Few white men have been beyond the 
last fall of Havasu Creek. What is there? 
Perhaps that wrinkled old Supai woman 
knows something about it, Perhaps her 
grandchildren will show me a new race of 
that gorgeaus brawn and white and crimson 
form of the California Sister, which filts 
mong the rocks and dwarf oaks: 

There must be the unusual in this mys- 
terious Supai country, this land of contrasts 
of barrel ‘cactus and apricot, of fig and 
pumpkin. There may be new species of 
buttertiies there—try and get them! 


WHO'S WHO AMONG THE BUTTERFLIES 


By Austix H. CLARK 
Untied Stele: National Muscurm 


UTTERFLIES seem carefree crea- 
tures, but they have a special duty 
to perform. That duty is to produce 

eoys and scatter them far and wide on the 

oper fowl plunts so as to insure the 
argest possible crop of baby butterflies, or 
caterpillars. All their efforts, all their emo- 
tions—and they are many and diverse— 
have to do with the proper performance 
of this: duty, 

We are prone to think of butterifies as 
duinty ornaments of woods, fields, and gar- 
dens, where they flit about sipping nectar 
fram the flowers. 

But feeding is a minor occupation with 
them—in most cases more of a diversion 
than a necessity—and many do not feed at 
all, or at least do not feed on flowers, The 
caterpillar does the feeding, both for itself 
and for the butterfly into which it turns, 
leaving the latter free to devote itself to the 
perpetuation of the race, 


HUTTERFLIES ARE JEALOOS 


We look upon butterflies as the most 
harmless, as well as the most conspicuous 
and uttractive, of all those very numerous 
creatures known as insects. 

But, actually, many male butteriies are 
exceedingly jealous and aggressive: They 
fly viciously at each other and at insects or 
even small birds that cross their path. 

Usually this belligerent spirit is aroused 
by intrusion into the domain-—a strip of 
roadside, acsection of a wooded) road, or the 
vicinity of a particular branch of a tree or 
bush—that o certain male regards as his 
righiful property. 

Some kinds have special ducling grounds 
to which they retire when in 4 hghting 
mood, And many “fight” wherever they 
fiiay chance bo met. 

Such a “fatht,” of course, is really a game 
of bluif, as butterflies are so delicate that 
they would quickly incapacitate themselves 
if they met in rough physical combat. 

Among the less belligerent kinds pressure 
af population frequently is relieved by mi- 
ratory fights often including many millions 
of individuals. 

The most famous of the migrants i the 
commen Monarch, or Milkweed Butterfly 
(Densis plexsippus!, In the late summer 
it ke often Seen in enormous flocks, includ- 


ine both sexes equally, sometimes ‘‘mil- 
lions Alling the air for several hours to a 
height of 300 to 400 feet,” or in “great 
swarms. thick enough to cast a shadow” 
from 40 to: 200 feet up (see pp. 670-671). 

These flocks usually fy in o southerly 
direction, and there is no real evidence that 
the butterflies ever return. This insect 
many times has been reported from Europe. 
lt has been seen at sea 60 miles off Cape 
St. Vincent, Portugal, and many individuals 
have been caught in Englaned, 

Migrations, more or less spectacular, are 
reguiurly, frequently, or occasionally under- 
taken by a considerable number of different 
kinds of butterflies, including several of the 
common ones. These migrations, and the 
other curious habits of these insects, have 
received relatively little study, and we yet 
have moch to learn about them. 

Butterflies represent only a small section 
of the scaly-winged insects, or Lepidoptera, 
which include five times as many moths. 
Nature does not distinguish buttertlies from 
moths; indeed the skippers, usually placed 
among the butterflies, might just a5 well be 
considered moths, | 

Most butterflies are attractively colored 
and fiy in the bright sunlight, and most 
moths are dull and fly by night. Conse-- 
quently, we have a friendly feeling for ‘the 
former and like to believe that they differ 
from the latter much more than they really: 
do. 

Butterities fall naturally into six different 
groups, in each of which the eggs, cater- 
pillars, and pupae have their own special 
features, just as do the adult butterflies. 
Representatives of all these groups, and of 
many of the suberoups into which they are 
dividerl, are shown in the accompanyimeg 
Color Plates. (see also text, page 692). 


Brush-footed Butterflies 
(Nvephalidac ) 

Largest of all the groups is that including 
the so-called brish-foote! butterilies. In 
both sexes, thourh especially in the males, 
the legs of the first pair are much smaller 
than the other four, and are not weed for 
walking, They are usually thickly clothed 
with long hairs and are kept closely folded 
ugainst the body, sy thal the insects seem 
to have only four legs. 
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AND MOTHS FORMED 


COLLECTION 


The late Dr. Willism Barnes, o 
larrest private eahibits af Lepidaptera, 
A litchone enthusiaat, By 
aenis in the field. After 


aurenTon 


ME! 


Hare netier! many 
his cleath in 1990. 


= 
CFE 


irl housed] ii in a 
of the specimens 
the United States Government 


Minnis, developed one of the world’s 
spool: conalructed freprs af Mwsetim. 
himisell, and for veare maintained 
ht, the collection 


Decatu 


i placed it in the National Muscum at Woshington, D, C, (page o78). 


Tn ame Kind, at least, our common Black 
Admiral. ar Red Spotted Purple (Basi- 


forcArd aoritenis ist wore), these defective 
legs are used as little fiddles, producing 
shitht squeaking sounds. Incicentally, all 
the butterflies that make rasping, creaking, 
. abbas ‘nidulating, or other sounds oudi- 

ble to | ; ' =i, : 

le to human ears, like our Mourning-cloak 
(Vanessa ch pal ) and the tropical Amer- 





ican Whiperackers, are members of this 
ELE 
In the trush-footed buttertlies the pupa 





is olten marked with eold of silver spwots, 
mnmd rine Wo oeven be completes IY gilded. From 
this cones the word * chrysalis.” No other 
butterflies have the pupae marked with 
these metallic colors. 





Alany colorful and striking butterflies 
afte ineloded this group, together with 
some Of the dingiest and least attractive 
kinds. And together with the strongest and 


most active thpers, we find here perhaps the 
weakest and laziest of butterflies. 

Wherever buttertiies are fined, this 
group is represented, but its most spectacu- 
lar members live in the woods ond forests 
Of tropical Anverica 

vhost magnificent of oll are the huge blue 
morphos—commonty used for ornamental 
work—that are so easy to see but so dis- 
tressinely difficult to catch. 

Largest are same of the owl-butterilies. 
which ty at dusk and have a real round 
eve in the center of each hind wing, beneath. 

Chiefly tree-top livers and difficult to 
catch are the variows kinds of Aprigs (Color 
Mate Tl, fir: 6: Color Plate VII. fio 8) 
found in tropical America and much prized 
by collectors for their brilliant colors ame 
their ranty. ‘The individual of Rodriguez 
Agtias (demas riviriguesi) pictured is the 
only on® that hos been chustht. 


WHOS WHO AMONG THE BUTTERFLIES 


In ‘trepical America live great numbers 
af equally pretty but smaller and more com- 
mon kinds of brush-footed butterilies. The 
males of one of the loveliest of these (Color 
Plate U1, figs. 1, 2; Color Plate 111, tg. 7) 
gives off a strong fragrance of vanilla, as 
do the males of many other bright-blue 
bret ber Ties. | 

Though closely related, others (Color 
Flute U1, fies, 7, 8; Color Plate OT, figs. 5, 
6) are quite different in their markings. 
Some (Color Plate V, fig. 6; Color Plate 
VII, fig, 4) are curious in having marke like 
numbers, usually 88” or “89,” on the under 
side of the hind wings. These are regarded 
with more or less awe among the natives. 

Not all the pretty butterilies of this group 
are foreigners; we have some very lovely 
ones at home. From southern New Homp- 
shire and New York south to the mountains 
of Virginia lives a White Admiral (Bas- 


larchia artkemix alfofasciate, Color Plate 


Tl, fig. 4) of striking coloration, When it 
is flying the white i= very conspicuous; 
hence the name. 

Many brush-footed butterflies have wings 

of curious shape, There are the strange 
Leaf Butterflies (Aallena, afbofasctata, 
Color Plate VII, fig, 3) of southern Asia 
which, on the- under side, are colored just 
like o dead leaf, though they are tather 
bright above. ‘Then there are the Map 
Butterflies (Cyrestis thvodamirs chinensis, 
Color Plate IV, fig. 2) common in southern 
Asia. And there are numerous interesting 
kinds (Color Plate V, fig. 3; Color Plate 
VII, fig. 11) in tropical America, 
A special section of this group includes 
curious long-winged butterilies called heli- 
conians (Heliconiws avode bartletti, Color 
Plate V, fig. $3, very common in the woods 
in the warmer portions of America. One 
of these, black with narrow yellow stripes, 
lives in our Southern States northward to 
North Carolina, 

Another section of the group includes the 
wowi-nymphs, or satyrids (Color Plate V, 
fies. 7,9), mostly dull-colored butterflies af 
medium size or rather small, usually with 
staring eye-spats on the under side. 


Metal-tmarks 
( Riodinidae) 

Fascinating little: creatures-are the metal- 
marks, As if in compensation for their 
diminutive size, they are extraordinarily 
varied in wing shape, hue, and color pattern, 


aS 


Some resemble dull-colored moths. Others 
are queer litth: imitations—<m caricatures— 
of swallowtails (Color Plate TY, figs. 2,9), 
of heli¢onians and ithomians (Color Plate 
VII, fig. 10), or of butterflies of other 
types, 

Many ate ad vividly colored (Color 
Plate 1, fig. 3; Color Plate U1, figs. 1, 2, 
3, 8, 10), eften with almost unbelievably 
brilliant and changeable iridescence. Usu- 


ally this is mast extensive on the under side, 


and indeed is sometimes wholly confined to 
that part (Color Plate U1, fig. 10; Color 
Plate V, fiz. 2), 

Many, Hike the two in our Eastern States, 
are marked with bright metallic dots that 
are raised above the general surface of the 
wings, like small metal pegs. These little 
winged jewels have much the same relation 
to other butterflies that humming birds have 
to other birds. 

The flight of the metal-marks, though 
active and nervous, is usually weak and 
short, but some are strong, swift Myers. 
Many alight on the under side of lenves or 
twits with the wings expanded. 

Thé metal-marks are chiefly day flyers, 
though some ily only at dawn, anid others 
just at dusk. Many keep wholly in the 
shade of deep forests, never venturing into 
the open country. . 

Most of the metal-marks live in tropical 
America, where there are about 1,700 dit- 
ferent kinds, About 80 live in southern 
Asia and adjacent regions, 19 in North 
America notth of Mexico, two in Africa, 
and two in Europe, Many are very local, 
amd many are extremely rare. 


Coppers, Blues, and Hair-streaks 
( Lvcacmdie } 


Rivaling the metal-marks as active little 
jewels are the coppers, blues, and hair- 
streaks, These are small or even tiny but- 
terflies which a3 a rule ate remarkable for 
brilliancy of color (Color Plate ITT, fie. 4) 
and exquisite variegation “in markings 
(Color Plate V, fig. 8; Color Plate VI, figs. 
1, 2,4, 6, 7,8, 9; Color Plate VITI, upper), 
especially in the moles, They have a fast 
and highly irregular flight which, however, 
is Seldom Jong. 

Most of them are pugnacious, bold, and 
avoressive, ying at any other insects that 
may come their way, even those much 
latger than themselves. Nearly all have 
the peculiar habit, when at rest, of moving 
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A COLLECTOR MARES A SIDESWIFE AT AN ELUSIVE ORANGE-TIF 


Perched on o desert flower, gear o tall cactus plant, is a specimen of the scorce Anthie hurls 


fing, a reident od certuim remate sectlonm of Arisona. 


Alter twice srarching in-valn [or ul, Air. 


Hewes discovered that the handsome little butterfiy lives oie of ease, not appearing until 1 a.m. 


and fying for only a few days m spring. 


ibe hind wings up and down, the wings of 
the two sides Moving in oppesite directions, 
Thouch most of them sport in the brightest 
simshine, some preter the shade of woods, 
which they never leave. 

Like the brash-footed butterflies, the 
lyctarnids are cosmopolitan, though most of 
them are tropical, The coppers ane) blues 
live chiefly in the Old World, the hair- 
streaks mainly in the New. 

Lyeaenid caterpillars are more varied in 
their habits than those of any other group 
of butterflies, Afany eat developing seeds, 
buds, fewer, or tender leaves. Some are 
fruit. borérs, and some feed on lichens or 
algae on the trunks of trees, 

Avery large number have formed & waork- 
Ing pattnership with ants, usually for their 
mutual benefit, though not infrequently to 
the discomfture or even detriment of the 
ants, Bootlegzing is the basis for the affer- 
tion shown by many different kinds of ants 
for lycaenicd caterpillars (Color Plate VIT1), 

Many, if not most, of these little cater- 
pillars are provided on the back with glands 
that produce a liquid of which ants are 
inordinately fond. In return for the honey- 





like liquid that they met from them, the ants 
do everything within their power to protect 
these feeble litte caterpillars. 


CATERPILLARS EAT ANT TDARIES 


But certain kinds of caterpillars exact 
a high price: for their favors. Thus the 
caterpillars of some of the little blues live 
at first on flower buds, tended assiduously 
by ants. When partly grown they leave the 
plants, crawl into the ants’ nest, and spend 
the rest of their caterpillar life eating the 
ants’ babies. 

To this the ants make no objection, 
They value the honey more than they do 
the lives of their own young, 

Qiher caterpillars feed entirely on ants, 
civing no favors in return. These are en- 
cased in a tough and homy skin, and look 
like perambulating lozenges, “They live in 
the silken pests of the spinning, or tree- 
driver, ants in southenstern Asia and Aus- 
tralia, devourme their hests’ young at will, 

Strangest of all, perhaps, & a limpetlike 
caterpillar that persuades the ants to teed it, 
Its head is so very small and pointed that 
the caterpillar © quite incapable of feeding 
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LOWERING TIMSELF OS A ROPE, 


‘The collector will go to anv Wnt 


daw. the st 


includes. a bottle or box containing cvankile, into w hich buttertiics ure put to be killed by the 


Then they are pinned in a box 
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in the ustial fashion, When it mects an tint 
it thrusts. its pointed neck right in between 
the open jaws of the ant, which proceeds to 
feed it by recurgitation—just as it would 
Teen another ant 

his limpet caterpillar j is the African rep- 
resentitive of the Asiatic lozenge caterpillar, 
aml victinises the same type of ant, a 
particularly vicious ane. Insect diplomacy 
reaches it8 highest development in such 
creatures #5 the limpet caterpillar that are 
able to induce ferocious ants, againgt their 
will, to feed them. 

Not so diplamatic as. the Inst, bot far 
more craily, is a sluggish caterpillar found 
in western Aftica that feels ot active little 
minning and jumping insects called jwssids 
and membracids, which, when fully grown 
cun tilso ily 

How can sluerish, clamsy caterpillars 
catch insects so very much more active and 
alert than thers These litth: happers 
produce a secretion of which the ants ore 
very fond. Therefore they are always al- 
tended by ants and are quite accustomed 
to being patted and stroked by the ants 
an tevin. 
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Paniourgeh ty Ti; &, Cimmming 
TRAILS FS OUARRY Is A GORGE 
epecimens: Like an alpinist, thie one drops 
Equipment in the pouch af hie wick 
fumes. 
1 pa] let? 
This makes things easy for the cater- 
They simply disguise themselves 
a ants and in this way deceive their prey 


until the fatal moment. A caterpillar creeps 
slowly in the direction of its intended vic- 
tim, stopping frequently and vibrating the 
three foremost pairs of legs—the so-called 
true legs, When it is near its prey it stops, 
and then again advances with only the first 
pair of legs vibrating 


A VILLAIN: IN HESOUGbE 





On reaching the unsuspecting jassid 
caterpillar allows the vibrating legs to tickle 
the jassicd’s wings, just as they would be 
tickled by the antunnac of an art, 

Advancing forther, the caterpillar ornd- 
ually raises the fore part of its body so as 
bu overhang the jassid, and when well above 
the intended victim, the caterpillar suddenly 
crops and Se Res if wil n ol] three pairs ct 
true legs, immediately biting it behind the 
head and holding it pressed closely down to 
the branch, So the deed is done, 

This crafty caterpillar is the only one that 
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feeds on insects och more active than 
itself, Most insect-cating caterpillars feed 
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on sluggish, belpless insects, chiefly on 
aphids (plant lice) or on scale insects. 
Aphids and senle insects produce o sweet 
SseCretion most attractive to the ants, which 
swarm about them. 

These ants, in protecting their tiny “cows” 
—the aphids and scale insects—also un- 
wittinely protect the little caterpillars that 
are destroying their “herds.” 

(ne of these insect-eating caterpillars ts 
common in eastem North America, It is 


the young of o amall butteriiy (J enisece. 


tarquinins, Color Plate VIL, figs. 5, 6) thut 
is notoften seen, unless one ‘thnkes a special 
search for it. ‘The caterpillars live chiefly 
on the white woolly aphids sq commun 
on alders growing beside running water thal 
they make the branches appear to have been 
decorated with broad rings of iluify snow. 

The butterflies with insect-eating cater- 
pillars (Color Plate VII, firs. 1, 2, 5, 6, 9, 
12) are all dull-colored, with the scxes 
almost always quite alike 
them are shade lovers. 

Although the ants do their best to pro- 
tect (rom their enemies the caterpillars of 
most lycacnids, they are not always wholly 
successful. All butterflies are victimized 
by parasites, several or many kinds, par- 
ticularly in the caterpillar stage. Often 
these are themselves preyed upin by other 
pairasites within the bodies of the cater- 
nillars. Of such unweleome guests the 
lycaenids have an ample quota. 

Let us consider a concrete example. One 
of the loveliest of our butterflies, and one 
if the commonest, is the familiar litth blue 
af open woodlands and brushy fields (Color 
Mate VUI, upper). 

The figures shaw the upper and under 
side of the original female, or type speci- 
men, of Lvcocnopss argiains prendarsiolus, 
described by Drs. J. A. Boiscuval and]. EF, 
Le Conte in 1833, now in the National Mu- 
seu, As it was collected more than a hun- 
dred years ago, it is somewhat fader, 

On the dogwood flower to the right are 
shown two of the very variable caterpillars 
of this butterfly. These are always tended 
by from one to three or even four different 
kinds of ants. One of the ants most fre- 
quently seen tending them is the kind 
shown, Crematogaster dimeoiota. 

Sometimes you will se a number of these 
ants running un and down a stem leading to 
a dogwood flower. Follow the line of ants 
and you will find a caterpillar feeding on 
the flower. 


nde); the 


Nearly all of. 
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The other insects shown, all of which are 
parasites, are: Center, slightly to the right, 
on dogwood bract: A wasp (.lpenfeles 

cvaniridis), the larvae of which live inside 
the caterpillars, usually several in each host. 
Lower neht: An ichneumon fiy (Anomelon 


(prewdargiir), the young of which also live 


inside the caterpillars, but only one in each. 
Leit center, flying above the green leaf: 
Another SN grsicts wasp (Hemiteles lycae- 
larva of most of the wasps of 
this type feed on the young of other ont 
within caterpillars, Lower left bie 


tachinid fy (#enilia confines), the < 
“4 which live within the larvae of the little 
[oT ae, 


Whites and Yellows: 
( Pieridae ) 

These are butterflies of medium size, 
olrost always white, yellow, or orange, 
and seldom much variegated, same, plain 
above, are prettily marked on the under side 
(Delias, sp., Color Plate TV, fig. 1), and o 
number have the tips of the fore wings 
marked with oranme (Froessa chilensis, 
Color Plate [V, fig. 3). 

A few in South America depart widely 
from the general type and resemble, more or 
less closely, other unrelated butterihes-— 
swallowtails, heliconians, dunsids, or ithe- 
mians (Color Plate TV’, figs. 8, 9; Color 
Mlate V, figs. 1,11); 

The pierids are cosmopolitan, but the 
rreat majority are tropical, about equally 
divided between the Old and the New 
Worlds. Most of thet delight in bright 
sunshine, coming to fest at once tf ao 
cloud obscures the sun; but some are at 
home only in woods and forests, and one 
dark and dingy kind in Mexico is o night 
Hyer, 

Seve are famous travelers and regularly 
or occasionally migrate in enormous murn- 
bers, often flying directly aut to sea. One 
of our smallest yellows sometimes reaches 
Bermuda in large flocks. - 

Several butterflies of this group are seri- 
ous pests, 25 the common Cabbage White. 
The younger stages of some others are 
widely used as human food in Central and 
South America, 

Swallowtails 
(Papitioniiac 
 Swallowtails gare mostly large or very 


larze, though a few are medium- sivect or 
small. 
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POISED FOR THE FIRST TAKE-OTF 


Some two hours alter leaving the chrysofis, the Monarch i ready for Its 
Without warning, and with scorechy a 
fluiler, it spreads ite wings to the breeze and sails out into the early morning 
For abet thirge days it doce title but suck boney from flowers, then 
i fullilis ite object in lite: the propagation of the species, 
weeks the bulterily dies, leaving anew pencritien ol caterpillars to carry on the. 


"muiien Tieht™: noe mmaching is needed 


slinatine 


hfe cycie (paces h70 ome fF). 


Mast of the true swallowtails have con- 
epicuous tails on the hind wings (Color 
Plate 1; FV, fig. 5; VI, fiz, 11), but many 
are without them (Plate VI, figs. 3, 5). — 

The vividly colored males of the ziants 
of the group, the great “bird-winged but- 
terilies,” or ornithopteras, of New Guinea 
and aijacent regions, are perhops the most 
ragnificent of all the butterilies, 

Largest of ull butterflies are the dull and 
somber mates of these handsome males. 
One of these (Popilio alexondrae) measures 
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nearly eleven 
inches across the 
Wines. 

This expanse is 
Sametimes #x- 
ceeded by the 
males of ao Swal- 
lowtail living in 
western Aftica, 
though in this 
the wines ire 
very narrow. The 
females of this 
Inst are very 
much smaller 
than the males, 
an unusual fea- 
ture among but- 
teriltes, 

The size of the 
Hiant swallow- 
tails is in striking 
contrast to that 
of the smallest 
butterflies,  cer- 
tain metal-marks 
ind blues, that 
measure scarcely 
half om inch 
across the wings. 

Wherever 
swallowtails: are 
found they in- 
clude the largest 
of the local but- 
terflies, except in 
South America, 
where none of 
them attain the 
size of the larp- 
est owlL-butter- 
fies or morphos. 

Besides the 
swallowtails 
proper, this group 
Includes a dozen 
other types, of which the largest and most 
important consists of the parnassians, lovely 
white, very rarely gray or yellow, butter- 
fies (Color Plate [V, fig. 7) characteristic 
of alpine regions in the Northern Hemi- 
sphere, 

Three swallowtails of early spring from 
Washington, D. C., are pictured on Color 
Plate [. At the top is a Tailless Blue 
Swallowtail (Papilio pkilenar var. acouda). 
The Blue Swallowtail, our local representa- 
tive of the oriental “bird-winged butter- 
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WHOS WHO AMONG THE BUTTERFLIES 


flies,” ranges from southern New England 
atl Ontarid to Colorado and southward to 
Fonama, and is-also found in California, 
In parts of Mexico and occasionally in New 
Mexico individuals are found with the tails 
an very short as to be quite inconspicuous. 

This vuriety (e¢ewda) may appear io the 
Ensterrn States after a hard winter, I 
caught the individual pictured near Wash- 
ington on May 7, 1932, Summer individ- 
uals of this buttertly diways have long tails 
and are much larger 

The well-known Ties Swallowtail (Pua- 
pilio plaweus), shown in the center, lives 
from Alaska and British Columbia to Auved- 
son Bay and Newfoundland anc southward, 
east of the Rocky Mountains, to Florida 
and Texas. <A different but very similar 
kind lives in the Rocky Mountain region, 
In the far north the Tiver Swallowtail is 
small with the black borders narrow and 
hair on the head ond bedy long (var. came- 
deri), 

About Washington the earliest individuals 
in Spring are like those from the far torth. 
Their children that tly in-summer are larger, 
with broader black borders and short hair, 
The individual pictured was caught at 
Washington by Mr. W. Herbert Wagner on 
April 23, 1935, 

The dainty Zebra Swallowtail (Pupilte 
marcelius) lives. from southern New York 
to Florida und Texas, The imelivichusals ily 
ing im carly sprint differ from those seen in 
summer in being much smaller, with narrow 
dark bands, long hair, and only the tip of 
the tail white, The one: pictured was 
cought by Air. Wagner at Washington on 
April 19, 1935. 

Caterpillars of several swallowtails are 
pestis, particularly an orange trees. 


skippers 
{Hesperiidae } 

These pert, vivacious butterilies are all 
small, or at best only of medium size. The 
greater number live In tropical America. 
They have robust bodies, strong wings, and 
broad heads, For the most part they are 
plainty and wninterestinuly colored, though 

a few are pretty (Color Plate V, Faye. 4,10). 

Most of them fly by day, preferring the 
bright sunlight, but a few keep in the shade 
of woods, and in the Tropics some are eve- 
ning or even night flyers. The flight is 
usually very fast and highly irregular, 
moral some are much more indolent than 
others. 


ool 


One of the handsemest of our native 
kinds is the Gold-banded Skipper (Ade. 
dotdes cellus, Color Plate JV, fig. 4), An 
interesting variety (MAabdontes celles var. 
levee, Color Plate 1, fig. 5) appeared 
among some that | raises, 

More than a-hundred years ago Drs, J, A. 
Boisduval and J. E. Le Conte published a 
colored plate showing this butterfly, pre- 
viously unknown, together with a caterpillar 
and a pupa. The plate was from a drawing 
by John Abbot, a school teacher who lived 
in Jacksonborough, Georgia, a town aban- 
donedl in 1843. (nly once since Abbot's 
time has the butterily been found in Georgian 
—indéed, it is one of the rarest butterfties 
of the Eastern States, 

In 1934 I found it near Great Falls, Mary- 
land, and was able to study its life history 
and habits. 

The life history is here shown in natural 
color for the first time (Plate VIII, lower). 

At the left is a full-grown caterpillar and 
in the center 4 fourth-stuge one; just be- 
neath the latter i o shelter made by an- 
other, still smaller, in the third stage. 

The caterpillars feed only at night, hiding 
during the day in litth: tents they make 
for themselves. They cut two converging 
lines into the leaf and then fold the result- 
ing wedge-shaped flap over the upper sur- 
face of the leaf, bend it into the form of 
o peaked tent, and en it with silk. 

Upper, lef side: A leaflet with three tents 
made by a first-stage caterpillar about one- 
twelfth of on. inch Jong. They. like new 
homes, and are continually making new ones 
and deserting old ones. When they leave 
an old one, they always partly destroy it by 
cutting the sitk threads that hold it together. 

Lower riht, under the petiole of the Jeaf: 
The inconspicuous shelter made by ao full- 
crown caterpillar, Two leaves are fastened 
together by an oval band of silk threads and 
the surfaces of the leaves are then sparsely 
lined with silk threads which bulge them 
outward, forming a lozenge-shaped cavity 
between them. 

Upper right: A string of five light-yellow 
eges attached to the under surface of a leaf. 
Inset, lower left: A pupa; itis really black 
and very hichly polished, but is completely 
covered with tlufiy white wax which pro- 
tects ft-agains! too much motsture, It lies 
ina flimsy cocoon formed by binding to- 
gether dead leaves or other rubbish on the 
ground. 


[nset, right center: A Golil-bancled Skip- 
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HOMASTE AND EACTTEMENT 


The six jroups of butteriiies melude 
nt total of nearly $0,000 different kinds, In 
North America north of Mexico there wre 
705 kinds, of whith 102 live in the vicinity 
of Washington, D.C. Central and South 
Amenica are much better supplied with 
butterties than North Amenca, having 
about 20,000 different kinds. 

As if to emphasize the wealth in gold 
hidden ino the mountains of western South 
America, there 6 found in Chile a butterily 
Wilh winks entirely of gold on the woder 
Bice, 
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satyril, of central Chile aml western Argen- 
ting. Thourh common, it is rather hard to 
catch because of its rapid flight and the 
difficulties attendant upon exertion jn the 
high wWeitudes in: which it lives. 

seeming to symbolize the wealth of the 
Indies, some af the world’s most gorgeous 
butterflies live in the Moluccas, or Spice 
[slarels. 

Perhaps the most spectacular of these is 
a giant swallowtail with a spread of seven 
inches (Papio primus crocsus) The 
Upper surface of its wings is a vivid, shim- 
mering joi, emphasized, and at the same 
time relieved, by the deep velvety black of 
the hincer pare af the fore wings, 

Chis golden giant was first discovered by 
Mr. Alfred Russel Wallace, (> the first 
one that he caught he wrote: “The beauty 
andl brilliancy of this insect are indeserilj- 
able," 


THE SCIENTIFIC RESULTS OF THE WORLD- 
RECORD STRATOSPHERE FLIGHT 


By Carr. Anwert W. Stevens, U.5. A, 
Commander of the Nathinal Geographic Soctety-L. 5. Army Air Corps Stratosphere Expedition 


Tra Goomrarsic presents with thit eve a photographic suppl 


cement showing the 


lateral curvature of the earth as photographed in the stratesphere at an clevution ot 
72,395 feet during the National Geographic Soclety-U_ S. Army Ale Corps Strutosphere 
Flicht over South Dakuts on November 11, 19545, at 11:41 a. m (MST). 

The picture is unique in several! respects. Not only wae it taken from the highest 
point ever tracked by man, 13.71 miles above sea level, but it inckudes the hirgest ares 
ever covered by ane photograph taken through a single lens, more than that of the 
State of Indiana, amd shows uo horizon farther from the lens than was ever belore cought 
on a coimrra plate, S40 miles. It was obtained at an altitude above 96 ir oont of the 


mass Of the earth's atmesphere, amd i the first picture ever made with 


line of chrht 


between the coimera and a tpe-distant objective—here, the arc of the dust horizon— 


wholly in the stratosphere.—Tun Eorrow. 






HE. primary purpose in stratosphere 
flivhts such as Captain Orvil A, An- 
A derson and | made November 11, 
1935,in Leplorer His to lift standard-sined 
scientific instruments and observers into 
the thin, clear air far sboye the curth,* 
There observations can be made to best 
advantage of the tremendous flood of sun- 
light and other radiations that constantly 
pour in from outside the earth. 

These radiations are vitally important 
to mankind, Some of them are essential to 
life on the earth; and workers in various 
fielels of schente have sought for years bo 
find out more about the radiations them- 
selves, how they alfect the gases of the at- 
mosphere as they push their way through 
them, and how the raciations are modified 
hy penetrating those gases. 

The air near the surface of the earth is 
the dregs of our atmosphere, Because of 
the weight of the miles and miles of atmos- 
phere pressing down from obove, the lower 
layer of air, especially near.sea level, is com- 
pressed; the molecules that make wp its 
vases are crowded Lopether so that relatively 
they bave little elbowroom. 


THE BRECION OF CLUUDLESS SKY 


In addition to the particles of the ordi- 
nary air, there are numberless molecules 
of water vapor and carbon dioxide, vast 
quantities of dust and smoke particles, anc 
floating spores. ‘The air around us seen 
clear enough as we move about in it day by 


* See “Man's Furtheet Aloft,” by Captain Albert 
W. Stevens, in Ube Narpowar Grooeapiic Macd- 
gov, Jontiary, 190, which told the dramnth nar- 
rative of the fight. In the present article are 
summarized the sciintific findings of the strate- 
spicre aiploreri. 


doy, but it is really a sort of “pea soup” 
mixture when compared to the thin, clean 
air above the cloud zone. 

As: one ascends into the atmosphere, 
whether by climbing a mountain, flying in an 
airplane, or being lifted by a ballon, he 
leaves the atmospheric dregs below him. 
First he rises above the coarser dust and 


amoke. Then water vapor becomes less and 


less, until, at six or seven miles above sea 
level in the middle lativudes, the region is so 
cold that practically no moisture can exist 
in it—it is a domain from which the or- 
dinary clouds of the earth are eternally 
barred by the Jaws of physics. 

This is the beginning of the stratosphere, 
a region of cold, clear, thin, dry air, always 
sun-bathed during daylight hours, and usu- 
ally free from appreciahle amounts of cst. 

A major objective of all the manned! bal- 
loons that have entered the stratosphere in 
recent years has been the study there of 
cusmic rays. 

When one ascends 17,960 feet above sea 
level (approximately 334 miles}, half the 
mass of the atmosphere of the earth |ies 
below him. This altitude, and its reln- 
tion to the heights of well-known moun- 
tains and to the levels ot which character- 
istic cloud forms usually float, are shown 
by a white dotted line on the pictorial dia- 
tram on page 694, 

At 33,700 feet, or approximately 6/4 
miles up (shown by a black dotted line), 
three-quarters of the atmosphere lies be- 
low: ond at an altitude of 52,900 feet, or 
about 10 miles (indicated by a second 
black dotted line), nine-tenths of the muss 
of the atmosphere is below, At the level 
reached by Explorer [1—72,395 feet, or 
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“FLYING HIGH —INTO THE STRATOSPHERE 


The dixgram ehrws how cloud forma tauark 
altitudes in the lower attiotphere, and the heights 
reached be the most fmpurtant balloon and: air- 
plone fights. Shading: wed orbitrorily to indi- 
tate density af the altheapbere, greatest near soo 
level and growing rapidly less upward (p. 693). 
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13.71 miles above sea level—we were above 
06, 1kihs of the mass of the atmosphere! 


WHY SCIENTISTS MUST GO ALOFT. To 
Sttoy Cosmic RAYS 


Radiations observed at the surface of the 
earth are like bullets that have come 
through a series of increasingly dense mai- 
iresses, If many bullets with various ener- 
gies are fired al the mattresses, only those 
with the grewtest energies will go throush 
all of them; and when only the lightest 
mattresses stand as obstructions, the bullets 
coming through will be most numerous. 

The history of stratosphere expeditions 
has been the story of rising through more 
and mare of the atmospheric “mattresses” 
to a region in which there are more and 
more of the “bullets” of sunlight anc cos- 
mic rays to be observed. 

The existence of the radiations called 
COSTHC rays wasniot known until after 1900, 
Then it was discovered from experiments 
by several physicists that if gas is shut up 
ino hollow steel ball, rays of some sort pass 
through the metal shell of the ball and steal 
particles (electrons) from some of the gas 
atoms (that is, cause ionization of the was). 

Later i was learned that some of this 
penctrating radiation was made wp of rays 
from radium in the rocks of the earth's 
crust. 

It was found, however, that these ra- 
dium-born rays could be kept from reach- 
ing the interior of the ball by surrounding 
it with a layer of lead, just as X-ray treat- 
ment roonis aresencased in sheets of lead to 
prevent the outward passage of X-rays. 


PASS THROUGH LEAD AND STEEL 


When the ball was sheathed in lead it was 
observed that numerous rays still penetrated 
the interior and ionized the gas—rays 
driven with energies so much greater than 
radium rays and X-roys that they passed 
through the lead -and the steel os if those 
slid obstructions had not been there. 

These are the cosmic rays, now beleyed 
to be, for the most part, charged flying par- 
ticles, almest inconceivably small, driven 
with tremendous energies, They cannot be 
seen, and are known only by their effects. 

The cosmic mays pouring in un the earth 
are of various energies, and it is only the 
strangest that can register themselves. in- 
side steel balls at the earth's surface. All 
the way down through the atmosphere 
some of the rays are exhausting themselves 


SCIENTIFIC RESULTS OF THE 
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by plowing through the alr gases, tearmeg 
elect ron i roti Lhe COPS Of BLOM: ancl even 
occasionally colliding with an atomic core 
itenl if. 

For years scientists have bern piecing to- 
wether facts about cosmic rays and have 
been particularly interested to learn abou! 
them hith above sen level in the thin, rare 
upper gtmosphere, where they are mycest nu 
merous uml stronger hiecause not “worm 
down” by the compiratively heavier pases 
tear earth. 


A “SKY¥-HIGH LABORATORY WITH A 
HEAVY LOAD 


The strateaphere balloon Explorer Jf, 
desivned to have great lilting power, 
ofiered the first opportunity to take stand 
ard-sized, and therefore heavy, instruments 
for coamic ray messurementio oa height of 
13 miles and more above sea level 

Dr, W. F.G. Swann and fs associates of 
the Bartol Research Foundation of the 
Franklin Institute, Doctors G. L. Locher, 
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Private E. DD. Laurin, U, 8 
Stundatis; Mister sererant F. A 
Private SN. A, Bartlett. Air Corps; Corporal 
Sheil (ors he comp. wenlber 
daity shew cotuchitinaties 


score of nie la 
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area, 


WEIL ther rT E: 


W. E. Danforth, C. G. and D. 
Fomery, and Air. (scar Stemer 
system of counters to record the 
of cosmic rays coming in fram several an- 
eles above the horizon, The apparatus was 
constructed of scores of tubes sensitive to 
cosmic rays, whose responses could be am- 
plified by receiving tubes. 

Fach row of tubes formed, in effect, a 
“cosmic ray telescope.” One battery of 
them was arranged pointing horizontally; 
a second, 10 degrees above the horizon: a 
third, 30 degrees; a fourth, 60 degrees; and 
a ith, vertically. 

When, during the flight, the gondola and 
balloon were rotated by means of the elec- 
trically driven [an at the end of an unm, 
these “telescopes” swept completely around 
the horizon recorhing rays coming from 
Various pants of the cotnyess, 

The cosmic ray counter showed that the 
niinber of rays entering the vertical tebe- 
SC OPH increased steas Hily up to o heiwht of 
57.000 feet. From that altitude to the top 
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Slew, GEnqnarmic slafl photographer with the. strato- 
snbore expeditions, works on o lofty perch be baoilt in 4 pine tree overlooking 


the Stratchowl tn obtains comprehensive View of the fanin, 


of the fhreht, at 
72,3995 feet. there 


Wis fi des fase itl the 
number of recorder 
rays. 


WHEER COSMIC BAYS 
AHOUNE 


At 40,000 feet the 
rays from the vertical 
were 40.1 tomes as 
many as those te- 
cored ttom the wer- 
tical at sea level, On 
the flight af £rpforer 
/, July 28, 1934, the 
number found at 40-- 
DOD Jeet was 475 
times 2S many m4 
those found at Sea 
level. During the 
fight of Dr. andl Airs. 
Jean Piccard in Lae 
sautumo.of 1934 11 
wes found that the 
ratio at 55.000 feet 
was 53.2: while dur- 
ing the flight of Aix- 
fiorer ff the ratio at 
that Same altitude 
was 4SI.5, 

At 57.000 feet, cliur- 
Ing the Hieht of fx- 
fforer ff, the vertica 
rivs were §5 times 
these coming in al s#a 
level This was the 
Mami Value Tre- 
corde AL 7230s 
leet, the ceiling of the 
icht, the number of 
rays from the vertical 
‘irection harl fallen 
to 427 tines thow al 
sea level, 

“We believe” Says 
Dr. Swann, “that the 
explanation of this 
phenomenon is to be 
found in the S551 p- 
Lion that many if mot 
nearly all of the ravs 
observed are what we 
may call secondary 
rays, shot out from 
the atoms of the air 
by the primary rays 
entei ahi { Pom pa EL 
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This apparatus, comusting of @ metal come (heit), 


icky sublunce, Wes 
tiwee 26,00) feet, spores ol five 
Leit to rorht: Mr, Fred (. Meir; 
mochinier wes civen: pecliminury bets | Dir, Ly 
Cammitiee for the stratosphere Tight; | 
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“The primary ray is like a bullet fying 
through a lot of marlles; It is saccom- 
panied by a fight of marbles which have 
been hit by it in its journey. When we 
pet sufficiently high into the atmosphere 
the number of these secondary rays suffers 
diminution because there & not enough air 
hove to produce them,” 

At the surface of the earth, because of 
the thickness of the atmosphere they must 
traverse, the number of tTays rec cived in 
the horizontal direction 7 negligible com- 
pared with that received from the vertical. 

Even at 40.000 feet only a small nomber 
of rays were expected from the horizontal is 
compared with the vertical. Scientists were 
surprised, therefore, when results obtained 
more than a vear ago gave a horizontal 
eHect as much as 20 per cent of the vertical 
at 40,000 feet. 

Evidently something was happening to 
prevent the rays from being absorbed 
coming horizontally through the atmos- 
phere. It was the rays 
which entered the 
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TOO fcet with o parachute 
beeclerii ond ive 
Capt. Vemer Lo Smith of the airchip- Anierprine, 
mun J. Brig, 
onl Dr, Lore A. Rogers. (sev text, 
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COLLECTED SPORES FROM FAR ABDVE THE © 


LOGS 


tobe coated with o 
During its deacon 
molds were collected, 
in which the 
Aciviaars 


encloame a #erile 
aiiached 
iietles oO! 


(Chairman at the Scrntific 
pace yh) 


hid not traveled all the wav through the 
bimosphere in that direction, but bad been 


swing around in their paths by the earth's 


maunetic influence, 

In the lieht of Explorer (7, the number 
of rays received in the horizontal direction 
at 72,395 feet was practically equal to the 
number received in ioe wer tical direction, 

A second cosmic ray apparatus taken on 
the flicht was o stoas s chamber (see page 
701) to record “bursts of energy” caused by 
cosmic rays striking and disrupting the 
utomé of metallic materials, This wus ao 
Dowmetal shell 20 inches in dinmeter con- 
baring nitrogen gas under a pressure of 

50 pounds to the squire inch. 

The gas was compressec| en that there 
would be more atoms to be donieed, Above 
the chimber was placed a layer of lead 44 
mch thick so that the lead atoms would fur- 
nish the netessary targets. Most af the 
rays would pass through the relatively thin 
layer of lead—that is, between the leadl 
aioms—and would bring about the usyal 
ionization of the gas in the shell, 
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THIS CAMERA PHOTOGRAPHED THE EARTH FROM A RECORD 


In the well” 16 inches-deep uniter the foor of thy pondoly, Louis Hucemever, 
civilian Phetegripher attache! to Wriht Field, & installing the be Fairchild 
Vertical aerial comer, peinted straight down throuwsh the bhettom of the 
‘pliers, Which sntematicnlly-snonped «a picture of the earth below every 
From the ballogn’s “ceiling” if tegok the highrét-altitude pietures 
Of the watth ever mace (see page FOL), In the center is one of the two manhole: 
of the sondola with ite door chard, To the right of the manhole i the 
haftid-operated Fairchild oblique serial comera, pointing through the gondola 
Weill whith made pictures: showing the curvature of the earth on the distunt 
horton {ser photograph supplement to this igsuc of The Marazine), Above 
it is part of the roidlio ppparatus. The large flask areal coll at the ledt are 
parte of the air-conditioning outfit, Beyond the flosk ond coil fs spnaratua 
[or OO COBTMc mays 


ago 


AL intervals, however, a ray would strike 
b bead atom, breaking it into frasments and 
driving them inside the shell. Such a direct 
bit would be recorded in the stoss chamber 
a8 @ burst of enerey—a sudden and great 
increase in the lonization of the pas. 

The records show that the bursts oj 





dium (alpha ray with an energy of 7.3 
inillion electron volts made a track in the 
emulsion 33 grains bons, 
track shown in the photograph is 350 grains 


energy, as the 
balloon Tuse, in- 
creased rapidly, 
as expected, but 
not in an extraor- 
inary manner. 


4 A kK [ss C oh HA ¥ 
“TAKE TTS OWN 
PICTUHE 


We spied on 
cosmic rays in 
the stratosphere 
in a third and 
Surprisingly sim- 
phe way. We took 
with ws, wrapped 
in light-proof 
black paper and 
attached outside 
tht gondola, two 
boxes of photo 
praphic plates 
counted with uw 
special emulsion, 
to see whether 
rays would plow 
Into the emulsion 
and take trucks 
Ire it 

This new 
method of sticly- 
Img cosmic rays 
Was developed by 
Dr. T. R. Wil- 
kins, of the Uni- 
versity of Rech- 
€sler. 

When the 
mates were ce 
veloped no visi- 
ble images came 
Wp: but when 
they were View! 
through a micro- 
scope with high 
Maprnifcation 
and with special 
illumination, the 
individual grains 
Of the emulsion 


and now and then « long row of such grains 
constituting a track, were seen. 
In the laboratory it was found that a Ra 


Our cosmic ray 
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THE GONDOLA WAS A “PLYING LABORATORY” WITH A MAZE OF INSTHUMENTS 


Same of the instruments and) equipment cared in the eondela are shown im the photograph 


by numbers as follows: l—a manhole, with ite cover chased; 2—portbole for viewing the earth: 
j——thamber of the stutodeopu that indicated whether the balloon was ssing of falling; 4—Factograjh 
fhmerss whith automatically photographed tial of various instruments at abort intervals (page 704) ; 
'—oblique cut for phtigraphing the horizon; 6—portion of flask used lor collocting samples af 
Eroaphere airs j—vacuom tesk containing receree supply of liquid asyuen for breathing; 8—hopper 
for the discharee of bollget: 9—recording partion ol anparatua for mewtring clectrical conduc- 
tiwty of the air; ti—cotteiners of fompheecd otyerm Used to operate, through rubber hosp, the 
valves in the top of the balloon) 11—recording portion of cose rey counting apparatus; 12—ask 
coll ond upright cabinet, parts ol Lhe sireronditioning opparitus 


long, and Hf it was made by an alpha ray, 
the particle according to Dr, Wilkins, must 
have had an energy of about one hundred 
mullion electron volts (see page 70%). 
WHERE THE SUNLIGHT Ts BRIGHTEST 
For the study of sunlight, especially at 
the sun's spectrum, at various altitudes 
nbove sea level, two spectrographs were 


token along on the flight, one on the outside 


of the vondola, one on the inside, 

They were designed and built by the 
Bausch and Lomb Optical Company and 
fitted with cameras made by the Folmer 
Graflex Corporation, 

Rays of sunlight, Uke cosmic rays, are 
partly absorbed or intercepted In passing 
through the atmosphere, especially te 


shorter wave lengths. ‘The spectrum of the 
sun far above the earth, thetefore, is fuller 
or longer than the sea-level spectrum, The 
changes in the spectrum as the instruments 
rose higher and higher were recorded photo- 
graphically on uwultro-violet-sensitive film 
especially coated for the fight by the Re- 
eeitch Laboratary of the Eastman Kodak 
Company, 

The outside instrument recorded the 
enectrum of direct sunlight: the inside im- 
strument, the spectrum of skylight from an 
angle ten degrees above the hartzon, 

In both instruments cameras aulomati- 
cally made photographs of the spectra, ond 
in the studies now in progress the extension 
of the short-wave end con Ge traced os the 
altitude incresced, 
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This shortening of the spectrum ot the surface 
af the earth by the cutting off of the very shortest 
of the ultra-violet waves of light hides a fart vital 
to the very existence of life os we know dt on the 


earth, 

~The ultra-violet waves that fail to get through to 
‘the earth's surface are blanketed out, it has been 
found, by a relatively small amount of ozone mixed 
in the air above the earth, Ozone is common oxygen, 
except that three atoms are linked together to form 
the molecule instead of the usual two, 


HOW OFONE PROTECTS LIFE ON THE EARTH 


These “lost waves’ would prove tremendously 
destructive if they got through to the earth, Dr. 
Brian ()'Brien-and Dr. F. 1. Mobler point out in their 
report on the spectrographic work. If even half of 
them reached us, because of a decrease in the ozone 
above us, they would destroy our skins in a few min- 
utes expoaure lo the sun, 

On the other hand, if still more of the ultra-violet 
light were absorbed by on increase in the ozene, 
the human race would probably die out for lack of 
the essential vitamin D, the “sunshine vitamin," al- 
ways supposing that we could survive: the enormous 
increase in bacterial prowth which this thicker ozone 
layer would permit, — 

Therefore, the small amount of ozone in the at- 
eee acts as an all-important regulator of life 
itself, 

The spectrographic method used during the flighis 
of Evplarer Vand Explorer Af measured the propor- 
tin of the total ezene left below the balloon at var- 
ous altitudes, This was done by recording, as the 
balloon rose, the changing ratio between an ultea- 

= -vinlet wave length not absorbed by ozone, and an- 
“other ultra-violet wave length which is strongly ab- 
i 4 sorbed by ozone. 
wietes e's! The calculations from such spectra are necessarily 
a ow 22> Jaboriqus and not all have been completed for the 
= 1935 flicht. However, it has been determined that 





Miicrapibokiggrayih beg! ‘AW ltl 
A CORMIC RAY SICNS ON THE DOTTED LINE 


‘This is the first published picture known rerording the path, 
clear aa & rabbit track in the snow, of a cosmic ray of such 
hich energy, directly in the emulsion af a photographic: plaice. 
The ray centered the emubion at the top of the picture, 
perenne from ouler space with the vast energy of 100,000,000 
tectron wolts, marking ite dotted-line track by afiecting the 
silver grains of the emulsion (see pape 698). The spacing: 
of the dots indicates the track waa made by a high-energy 
alpha my, the core of an atom of helium, confirming recent 
evidence that nome cosmic ravs are of this nuture. The track 
berate visible when the plate wae developed ant) magnified! 
450 tines The short dotted line elanting across the second 
acon from the bettom hua heen interpreted os the trick 
of a high-eperd proten knocked off from an wtem strock by 
the commic ray aa it pameed through the emuldon at terrific 
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ind vertical directions 
the irazments few inte the nitramen 


anid inevtalel bv the Hartel Research Foundation | 


at the altitude of more than 72,000 feet 
reached hy Explorer J], twenty per cent ol 
the total ozone lay beneath the balloon 
The bombatdment to which the atmos- 
phere is subjected by the endless barrage 
of billions of cosmic rays causes a marked 
lonization of the enses of the air. The 
ionization, 1t had been known, grows qreater 
rhen aoe of its atanmd are 


tier pha 1, 


. 
aa a eo BEES 


' A Ce is bohired 
‘“rmililated” by* having electron: i 
leaves & positive churge of electricity on the nton 
and a mewalive chirte of thi 
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Se HL J elertrions, 


* RESULTS OF THE STRATOSPHERE 
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rivi, ntering the “twhkscopes, 
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amen 2 photographed these cial every hall minute, 
Ab thet halloon's 


FLIGHT 7O] 
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the Praihitiin in 


The eiyplipment was constructed 
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as one rises above the earth Into a region 
of greater cosmic raciation, The more a 
eas is ionized, the more easily it conducts 
electricity. The ability of the oir to con- 
duct eectricity—its “electrical conductiv- 
ity’ —therefore was understood to grow 





trenicer as one rees above sea level. 


Weasurement of this change was another 
important project during the tient, for 
never before had electrical conductivity of 
the air been measured! above 30,000 feet, 


The electrical conductivity opparatus 
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THE HIGHEST VERTICAL PHOTOGRAPH VET MADE BY MAN 


This ripoare, mide automaticaliy by an genel camern with jie lem mounted in. the hettom of the 
Roncdola, wae ot Dis4) aam,, November 11; 19195, wher the balloon was at tte world-record heighy of 72,898 
fort above sea level (09,780 feet, of more than 14 miles above the ground), over seuth-ceniral South Dakota. 
The photograph covers approgimately 105 square niles ‘The geometrical cultivated firld= and the st rularlst 
ewiclion lite at the north (right side: of picture) stand cut in sharp contrast to grisslands ond erosion 
channels carved by rain wuter draining inte the South Fork.of the White River, which extends diagonally 
iors the lawer part of the picture, Near the npper Hght-hon! corner (about aninch belaw the top of the pic- 
ture) is Parmelen with its small grid of strerts. U.S. Highway No. 18, showing oa a fine white line, enters Pare 
melet from the top of the photograph, The white, ioreculir object approsicnately an inch in from the middle 
of the rishi margin a5 the officio! merbeoragra ps Gp 33 iret below the evetedaslin, The tw shadowy Vispes. 
extending inward from the top margin are ropes dangling from the side of the sphere. 
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was designed and built by O. H. Gish and 
K, Sherman, of the Department of Terres- 
trinl Magnetism of the Carnegie Institution 
of Washington. Tt consisted essentially of a 
metal rod about a half inch in diameter and 
a foot long, extending vertically along the 
axis of a chittnweylike casing on the outside 
of the gondola. The rod was tnstilated 
at its support by amber, Tt was charged 
dectrically and conmected by a fine 
wite, through thsulating material, to an 
operating and recording apparatus inside 
the genedali. 


AN ELECTHIC FAN—AT 81 BELOW ZERO! 


The top and bottom of the “chimney” 
were open, and on electrically driven fan in 
the top constantly circulated air past the 
rod, The electrical conductivity of the air 
wtany altitude was measured from an aulo- 
matic record of the time required for the 
charged rod to give up a definite part of its 
electricity to the oir, When the charge was 
gone, the apparatus automatically recharged 
the rod, and measurement of the time of 
discharge was repented. 

Air bas in it both positive and negative 
jones, and so the electrical conductivity ap- 
paralus was constructed to measure cither 
positive or negative charges. At intervals 
during the fight a switch was shifted, thus 
alternating the methods of measurement, 

The greatest conductivity measured was 
at an-altitude of 61,000 fect, where it wie 
Sl times the sea-level value. At the high- 
ect altitude reached by the instrument the 
recorded wilue was 50 times the sea-level 
ved wie, 

In the Jower few thousand feet of the 
atmesphere, radiation from the earth helps 
to ionize the air and so affects its. conedur- 
tivity. At very high altitudes, the shortest 
of the sun’s ultra-violet rays have not been 
screened out by the atmosphere and they 
cause ionization of the air. However, 
throughout most of the region we explored, 


ionization is thought to be due almost en- 


tirely to cosmic rarliation. | 

We have already told of the faultless 
functioning of our radio transmitting and 
receiving sets, which kept us in constant 
communication with earth stations." We 
now new something of the characteristics 
af the signals, from detailed reports that 

*See “Man's Farthest Aloft,” hy Capt. Albert 
W. Stevens, in the NatiowaL Guxmarnic Maca- 
at tor January, 1956, 
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have reached the National Broadcasting 
Company. 

Signals from the 8-watt transmitter in our 
rondola were heard fram coast to coast of 
the United States even before the balloon 
left: the Stratobow!l, and they increased in 
intensity at most listening points as altitude 
Increased, But above 60,000 feet there was 
anapparent decrease in the strength of sig- 
nis as received by several ohservers, an 
effect borne out by a direct recording of the 
sivnal strengih made by RCA. Communi- 
cations at the Riverhead, Long Ishaind, re- 
ceiving station. 

This effect wae not anticipated, and “so 
far it bas oot been possible to find an 
entirely satisfactory explanation. Tt may 
have been caused by the low atmospheric 

ressure in Which the transmitting antenna 
ung, or it may have been due to some 
Vagary of radio propagation. from poms 
ottside the troposphere, 

Science has long wanted samples of air 
from the upper regions of the atmosphere 
to determine whether it differs in make-up, 
in the proportions of its inyredients, from 
the air near the earth's surface. 

Alr is net a chemical compound, like 
water, It is a simple mixture of ases: 
mostly nitrogen and oxygen, kept stirred 
together in the world we know by wind and 
vertical ait currents. Theoretically it is like 
certain cough medicines whose ingredients 
would separate Into zones, one above the 
other, if they were mot shaken. 

It has been supposed that far up in the 
stratosphere, sinc there is no turbulence 
due to vertical currents, the air gases do 
tend to separate aut. This action should 
show itself first a5 an increased proportion 
of nitrogen, which, being lighter than oxy- 
gen, should tend to concentrate upward. 


A PRECIOUS TWELVE GALLONS OF 


Thing our flight we obtained two sam- 
ples of stratosphere air, each of nearly six 
gillone, When six gollons of rare air, under 
only one-twenty-fifth of an atmosphere of 
pressure, is brought down to earth, how- 
ever, it amounts to less than one quart 
under our normal pressure. 

The two quart samples represent. the 
coly Sizablé samples of air that have ever 
been captured at such a height above sea 
level, and their analysis has been under- 
taken at the National Bureau of Standards 
by G. M. Shepherd (see page 711), 


74 THE NATIONAL GEOGRAPHIC MAGAZINE 








2 ll 
a ia 





TFhabogrank from FE. &. [inline 


THIS “AUTOMATIC SECHETARY TOOK VOLUMINOLS NOTES ON CAMERA FILM 


Four Factegraph cameras (marked BD, E, 
the teodings of dink connected] electrically 


Fi amd CC) ugtomaiicully photographed at intervals 
with 


matruments inskle und oytewie the wvoniiala. 


Camera D photographed dil of thermometers, a group of levele-chowing whether the gondolu 


wie on an even keel, and a Hamilion watch to show the time each photograph was 
E photographed five Weston photoelectric meters 
comeru F, dials of a marnetic compass, bubble level, ancl watch 
wiich 


Chiter 
earth, atl a watch 
mercurial and anerotd: barometers gm o 
scconds; cumerns FL uml F every £5 seconds 


The 


pack 
showing brighines of sun, sky, and 
camera © 
chapped picluress every 9 


sVechronieee 


Caimetds 0 and C 
Thethatital birvin™ loteded iG 


all these comers, plus anather camera that took readings af the spectrograph imide the gondola 
and the Fairchild wertal cimera in the bettem of the gondols, which took photographs vertically 


co wowace) { paures Ge, oe) 


SO tor, the studies indicate that the com- 
position of the stratosphere is almost the 
same a3 that of air at ground Jevel. Very 
slight differences have been found, but 
their significunce has not yet been estab- 
LiSihec 

Practically oo information has been 
avatlable in the pastas to whether spores— 
Lhe Microscopic bodies from which certain 
molds and bacteria cevelon—can live in the 
Stratosphere and so be spread to distant 
regions by dir currents. Wf such living or- 
finisms gre present in the stratosphere, the 
fact would be of practical interest to bota- 


nists, plant pathologists, and medical men. 

The Scientific Advisory Committee 
determined to attack the problem in two 
ways. For one test we look wp with us, in 
amvall quarts tubes fastened to the outside 
of the gondola, the spores of seven species 
of fungt. The tubes were open at both ends 
and were ploreged loosely with cellulose 
Varn. 








WHERE COULD NOT 


LIVE 


SPURES SURVIVE MAN 


Although subjected for many hours to 
drying, extreme cold, strong light rays, 


r 
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onome, and low air pressure, the spores of 
five ® of the species returned to earth with 
vitality unimpaired. They germinated fully 
as well as others taken from the same cul- 
tures before the flight, and the resulting 
funwi wre now growing in test tubes. . 

A sixth fungus, Clodorporiiem =, while 
recovered in pure culture, showed a very 
low percentage of germination. Final tests 
of the seventh, Aysperinm sp., have not 
been Completed. 

Foro second test we took along a spore 
collecting device desitmed by Dr, Tore A. 
Rogers and Mr, Fred C, Meier, of the De- 
partment of Agriculture, and Dr. Briggs, to 
find whether we could collect floating living 
spores from the air of the stratosphere. 

The apparatus consisted of a glass col 
lecting tube four inches in diameter snd! 
about seven inches: lone, its inner surface 
coated with glycerin, The tube. was -stir- 
rounded by a cylindrical duralumin pro- 
lecting case. 

The ends of both the tube and the case 
were provided with sterile plugs, and the 
whole apparatus, including # parachute, 
was sterilized and placed in a sterile cust- 
proof buy (see page G97), 

We released the device after we started 
(owt, at an altitude slightly above 70,000 
feet, The filling of an exterior parachute 
epened the bay and allowed the apparatus 
and its sterile parachute to fall out, A 
litte later this parachute opened, pulled 
the plugs from the case, and allowed air to 
stream inte the collecting tube and to be 
deflected against lis sticky inner Surface. 

The apparatus was so designed that this 
passage of stratosphere alr through the col- 
lecting tube continued until an altitude of 
about 36,000 feet was reached, There a 
small vacuum can (aneroid), set for the air 
pressure of that altitude, acted as o triguer, 
allowing springs to clamp the sterilized cot- 
ton-covered disks over cach end of the col- 
lecting tube, so protecting it until it could 
be examined under laboratory conditions. 

The apparatus was carried safely to 
earth by its parachute, was recovered by 
Mr, Frank Brtna, of Academy, South 
Dakota, and was expressed] by him to 
Washington, D. C,, where it was received 
with the covers safely clamped over the ends 
ofthe tube, To avoid all possibility of con- 
timinating the collection tube, 2 laboratory 

* Hrochyiporiam op. Diplodia ep, Aatsopws 
nigricons, Arpergilne niger, Helminihosporiion 
nab ea mn. 
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culture room at the Department of Agricul- 
ture had been thoroughly cleaned and kept 
closed in preparation for the arrival of the 
Apparatus. 

Inasmuch as only o very few, if any, 
spores were expected to be caught by the ap- 
paratis, i was obviously hopeless to search 
for stich spores in their normal condition in 
the tube. It was necessary, therefore, to 
furnish food ta cause them to grow until 
they multiplied inte groups or colonies that 
could be seen, 


A MIDNIGHT VIctL [IX A LABORATORY 


A flask of nutrient agar which had been 
sterilized several days before and then in- 
cubated a5 a test for sterility was waiting. 
At night, when the building was freer from 
moving dust than at any other time, the 
floss collecting tube was removed from its 
case with the cotton-covered disks still held 
in place over its ends, 

Using every precaution to prevent con- 
tamination from the air of the laboratory, 
Dr, Rowers and Mr, Meier melted a small 
amount of the sterile agar and introduced 
it into the cylinder, which was quickly 
closed and then rotated to spread the agar 
aver the surface of the glycerin covering 
the inside wall. 

As the agar cooled it formed a soft thin 
film on the inside of the glass, ‘The cylinder, 
with both ends still tightly closed, was then 
placed in an-incubator at 30°C. (86° FP.) 
to encourme the development of any bac- 
teria. or mold spores which might be present. 

Forty-eight hours later growth was visi- 
ble throwzh the glass wall at ten different 
points, Dr, Rogers determined that five 
af the colonies were bacterin and trans- 
ferred them to test tubes for study, He 
found they were all aerobic—that is, they 
crew in the presence of free oxygen—and 
that they were all spore formers, 

These two facts place them in the genus 
Bacillus. This is a large group of bacteria 
widely distributed and very common in the 
soil and on plaints and other material ex- 
posed to dust and soi]. ‘The specific names 
of these five cultures were not cletermined, 
but it was clear that they were distinct 
varieties if not five species. 

The other five colonies In the collection 
tube were found by Mr, Meier to be mold 
fungi of types which form spores readily 
in culture. Hence, by studying the fruiting 
structures under the microscope, they coul 
eusily be identified. 
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Assistance in this identification wae 
piven by Dr, A, F, Blakeslee, Carnegie 
Institution of Washington, Cold Spring 
Harbor, New Work, and by Dr. Charles 
Thom and Dr, John Stevenson of the De- 
partment of Agriculture, all specialists an 
the particular organisms involved. 

When examinations er completed, it 
was determined that the following fungi 
had been removed from the cylinder: Ru- 
tapus sp., Asperciies mirer, Aspergillus 
lumigaius, enicitliom cycloprnan, and 
Afacreasporinm dennis, 

Representatives of all of these species 
have a wide geographic distribution and 
have been repeatedly collected by Mr. 
Meier over different locations ot lower 
levels, The spores of all five are extremely 
resistant to unfavorable conditions, and, be- 
ing very small, are easily carried in “air 
currents. For example, the globe-shaped 
sores of a pereriius fumigatus are not more 
thin thirty-two ten-thousandths of a muilli- 
meter in diameter, 


FUNG! IMFURTASNT TO LIFE OF MAN 


With the exception. of Afecrosporinm 
tenuis, which grows commonly on dead and 
decaying vegetable material, these fungi 
have interesting relationships to man 

Rivsopus is the common bread wield: It 
aise causes decay of fruits ond vegetables 
during the marketing period. 

Aspergillus niger is Ukewise a common 
cause of fruit rots, espectally in the Tropics. 

Aspergiiius fumigatus has frequently 
been isolated from unmilled grain, hay, and 
other stock feeds. As on agent of disease it 
ig constantly encountered asa cause of lung 
lesions in birds as well as occasionally in 
man and other mammals. 

Penicillium cyclopiam is a commonly 
distributed orzanism which has been known 
to cause a bulb rot of onions and tulips. 

To test the ability of these five mold 
spares to live for long periods under condi- 
tions of extreme cold, Mr. Meier and Dr. 
Paul Emmett of the U. 3. Department of 
Agriculture packed them in test tubes sur- 
rounded with dry ice, and kept them for 200 
hours at a Lemperature of minus 78 degrees 
Centigrade (108.4 degrees below zero Fahr- 
enheit), 

This was about 27 degrees colder than 
the coldest temperature encountered in the 
stratosphere. After this exposure all five 
of the fungi were found to germinate nor- 
roll y. 
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After rechecking the operation of the col- 
lecting apparatus, and making numerous 
other tests, Dr. Rogers and Mr. Meier feel 
safe in assuming that the ten cultures were 
obtained from the region above on altitude 
of 36,000 feet. 

They point out that there are a vast num- 
ber of spores of micro-organisms which do 
not exceed the size and weight of those col- 
lected, sind which could be carried as high, 
Having reached such a height, they wenilt 
be blown long distances before again set- 
tling to earth. 

The experiment may offer additional ex- 
planation of the spread of organisms which 
calise diseases of plants and animals, its 
well asa basis for understanding why iden- 
lical species: of Micro-organisms are con- 
stantly found in widely separated parts of 
the world. 

For a time it was feared that there were 
mo survivals among the fruit fly (2ra- 
sophia) cultures which we took with us in 
a package inside the gondola. They were 
furnished by Dr. L. J. Cole and Professar 
Victor Jollos, of the University of Wiscon- 
Sin, ty test the assumed mole of cosmic rays 
os o major cause of hereditary changes 
(mutations), 

It was found that although the adult flies 
were oll killed, probably by the low tem- 
perature inside the gondola, eggs and young 
larvae survived and gave 98 individuals for 
breeding experiments, 


HOW THE skY, SUN, AND EARTH LOOKED 
AT TOP OF FLIGHT 


The questions asked us most frequently 
concern the ra Nene of the sky, the sun, 
and the earth from our highest altitude. 

All of those who have reported on the. 
appearance of the sky observed during 
stratosphere flights have told of the deep- 
ening of the blue color toward the zenith 
a5 the observer rises higher and hicher.* 
We had observed this phenomenon during 
our fight in Explorer J in 1934, 

On the 1935 flight in Explorer J] we at- 
tempted to get a photographic record of the 
sky tints by using a National Graflex 
camera loaded with Dufaycolor film We 
were fairly successful in spite of the diffi- 
culty of photographing, through the opper 
tlass-covered porthole, that portion of the 
sky not obscured by the huge balloon. 


*See “Gollooning in the Stratosphere," by 
Auguste Piccard, In the Natrowac (Groqaarnic 
SiAGAGOE, March, 1944, 
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HUNDREDS OF LENS-EYE “NOTES” OF TEMPERATURE AND ALTITUDE AME CHABTED 
| ON A LOG OF THE FLIGHT 


The chart summaries more than 600 photograph: af horamebit and thermometer dials, “react” 
automatically by cumerss during the Hight. It shows thut the highest altitude, 72,395 feet, was 
reoched at 11:41 am, (MST). ‘The lowest persperitere was nearly BE degrees: below mero Fabren- 
heat, recorded af 2:27 pum, when the balloan descended to 68,000 fect. Inregularitice in the 
altitucle line at the Lope ol the chart show how the balloun bobbed gently up “ge down, sumetiones 
uz much a a thousand feet, as it hovered near its ceiling. “The jagged waves in the temperature 
line pear the bottom show sharp fluctuations of the air temperature: recorded in the stratosphere, 
eomectinws’ as much as 9 degrece in three mindies, Thee fuctuntions were probably caused by 
radiation from the: halloon, heated by the aun. The first reversal of the tempernture line at 9:42 
welock marke the wondola's entrance into the stratosphere af 17,000 fert above sew level. The-te- 
verzal at 2:02 marks the Instant of leaving the giratespheee. The altitude fine comes to an end at 
about 6,000 feat of 2:50 pum, the time at which the moter of the Factomrmph comems was cut off 
Switching off current to teat the thermometer coused breaks in the Lemperature Vine just before 2:00pm, 


The color flms, when developed, showed 
that the dark-blue fell of o large flag. of 
the United States, suspended in the balloun 


rigging, was strikingly lighter than the very 
dark blue of the sky beyond it. 


WHERE THE DEEPEN BLUE ERGINS 


At the horizon there was a whitish haze 
which merged a few decrees above into 4 
turquoise blue, At about 30 degrees above 
the horizon the color was the typical “sky 
blue? that one observes from the earth 
straight upward on a clear day, Above 30 
derrees the blue rapidly became deeper. 

Unfortunately we could not see the sky 
directly: above our heads. Our huge hal- 


loan, completely filled out by the expansion 


of its helium gas, floated immediately above 


us, blotting out all af the heavens above an 
anvle of about 55 degrees above the hori- 
zon. The-sky which we could see at this 
angle, beyond the edge of the balloon, was 
almost black, with just a trace of blue: 

Since, at our altitude of more than 135 
miles, we were above %6/ 100ths of the air, 
there were practically no dust particles and 
relatively few gas molecules above us. Con- 
sequently there were virtually no targets 
left to-scatter the sunlight: and the sky up- 
wari seemed relatively black. 

Howe could haveseen the sky straight up, 
it probably would have been ag black asa 


Fis THE NATIONAL GEOGRAPHIC MAGAZIAE 





THE NOW FAMOUS BATCH MAKE TWN TIME Tt) SAVE THE FLIGHT 


Olin the cicht of inflation eponims fas Gah in Wh Pecks Ol the bhoon fabric ind tore 
bole 17 feet lone. Work in the open, despite nearly nero weather, experts of the Anmy Air Lore 
and the Coorlvrar-Zeppetin Caruerativk ceom@enter! the pubch securely. jt can be 4een in this 
photograph os m thin strip acrog the fabric at the Jevel of Captain Stevens’ bead, Hest trom 2 
huee 1.500-watt eclectic bulb wos weed to “cure” the patch, and, ontke any other pari of the 
bation. the sen wat renin wholly aiteicle the bee, 


muciniht sk ¥ and dowbthess we could have lialliwan, in rotating, presented the tubes to- 
distinguished some of the brighter stars ward the sun. 
shining in tt tendings of the sky brightness meters 
, were made phy lLograp hic: uyoevery LS sec- 
WHERE SDN WAS BREROTEST THE Sh ons. A tui cenel tabulation of theap 
WAS IMERES! readings mare since the flight shows a pro- 
The brightness of the sky, like its eolor, gressive decrease in sky brightness a5 our 
it determined by the relative number of tar- altitude increased. At the top o isrit 
gets of gas molecules and dust particles it was only about one-tenth that viewed 
orésent. On the outside of the gonddla we from earth. 
had amunged five 12-inch metal tubes sie Also on the outside of the gondola, but 
by side, pointing upward at an angle of 45 unprotected by directional tubes, were 
decrees and inching ten degrees of “vi- three additional cells for measuring. direct 
sion,’ At the bottom of each tube was 2 ‘sunlight. Each cell was supphed with its 
sensitive photronic cell, whic h, changing special window; one target bad a quartz 
light into electrical energy, made it poss sible window to permit ultra- violet light to reach 
to measure the brightness of the light by the receiver: another had a filter of sperial 
means of méters inside the gondola flass to exchide ultra-violet light: the third 
The five cells were electrically connected = target was filtered to respond to light in the 
so that in effect they were one instrument. same manner in which the human eye re- 
Phe tubes were at such an angi: that no sponds 
reflected light from the balloon could teach The first two instruments showed that 
the sensitive faces, Nor could direct sun- the ultra-violet is strongly absorbed in the 
bitin reach the cells eu ey it tare intervals outer pon lon of the earthy’ 4 atmosphert—a 
in owe fight when the sun was between 40 fact confirmed by the spectrograph records. 
and 50 degrees above the horizon and the ‘The third instrument indicated that the 
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SCTE TIEIC RESULT 
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THEEE BATTERIES MAKE PARACHUTE “JUMPS” 


Thm : faken {rot 


Inciting 
nel With thelr) ed lic lbeas 


vertical photoeraph, 


Fach battery 


wht received from the sun incressed as the 
balloon astended, reaching at the top of the 
Hight « value a little ower 1.2 times thet 
on the round. 

Although we did not know, what the 
meter readings were, relying on the Facto- 
graph gutomatically to record the values 
(page 704), Wwe Were conscigus that the sun 
was verv much brighter: the effect was 
probably heightened because the contrast 
was so great between the bright sun and 
the dark sky from which it shone. 

Up the ground, one may look directly at 
the sun without extreme discomfort only on 
hazy days. As one climbs a high moun- 
tain, or ascends into the sky, the: tun loses 
its vellow color ancl gets whiter and whiter, 
Our Ly resS Ly ns 25 We looked through a 
porthalé toward the sun, while we were in 
the stratosphere, were that it was a blind- 
incly white disk of light, clear-cut and 
sharp, against the dark blue of the sky, 

On the flight of ExAlercr J, we noticed 
that the ropes from which we bung had an 
unusuil phosphorescent glow. At times 
they appeared larger than normal, It is 
possible that this was produced by water 
vapor coming cut of the ropes under the 








on gliituidle of 100000 fect 
shows three parachutes, coch carrying a hewivy hatter 
Wee rocoverc Undamasn 


dhol 3: minutes before 
Which bad sonpletie!) its servloe 


reduced pressure of our highest elevation 
and that what we saw, therefore, was the 
Suns lighl un minute quantities of vapor 
We have mentioned in a previous article 
that at times clouds of smoke appeared to 
roll by the windows of the gondola, It is 
possible that this, too, wis vapor coming 
from parachute bags, ballast sacks, battery 
bosses, cr ropes. 

Only recently [ happened to. be weiring 
a very dark-bloe suit in the laboratory while 
working near a quarts mercury-vapor lamp 
which emits a consi quantity of 
ultra-violet light. By the licht of a single 
incandescent timp some distance away and 
the ultra-violet lieht of the (juarls lamp, 
the dark-blue cloth bad a peculiar appear- 
ance which reminded me mote than any- 
thing else [ have seen of the color of the sky 
aS we saw it looking by the visible rim of 
the balloon. 

Still another brichtness cell was mounted 
on the bottom of the gonidota with its face 
directed downward to measure chanves iff 
earth brightness as the balloon ascended. 
It showed an increase in the opperent earth 
brightness. Most of this effect was due to 
the increased amount of light which the 
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earth received from the sun as it rose higher 
in the sky with the approach of noon. 
There was also an increase due to the addi- 
tional amount of Light refietted upward 
from the “sky” below us. 

The appearance of the earth as shown by 
our photographs was not exactly es it 
looked to qurevyes, because we used infra- 
rod-sensitive and red-sensitive film, Form is 
presented faithfully, hut the lights and shad- 
ows of the photographs ditfer from those 
seen by the eve, Red or brown areas, for 
example, show white on the photographs. 


PHOTOGRAPHING OBJECTS INVISIBLE TO 
THE KYE 

In photographs of distant objects the 
diiterences are greatest. Hae that com- 
pletely blots out human sight is easily 
penetrated by infra-red rays, so that : 
erly equipped cameras enn photograph alb- 
jects invisible to the eve, through the haze. 

As we looked qutward through the port- 
holes of the vondola, at the greatest height 
fram which on eye has ever looked carth- 
ward, we coult) see only about 173 miles, 
Beyond this; earth and sky merged together 
inva band of white hnze that prevented us 
from seeing the great sweeping curve of the 
hotizon, But our camera, loaded with infra- 
red-sensitive film, cut through the laze and 
clearly recorded the upper surface of the 
ust-laden air of the troposphere. 

Although our vertical aerial camera took 
its pietures automatically, the aerial canverit 
whith pointed toward the horizan was oper- 
ated by hand. Shortly after we reached 
our ceiling [ mace several exposures with 
this camera, One of these resulting pic- 
tures, enlarged, showing clearly the curved 
horizon, i published as a supplement tu 
this issue of Tae Geocrarnic. 

We knew a few days after our flight that 
the altitude reached, as determined by the 
official sealed meteoregraph, was 72,395 
feet above sea level. 


NEW FACTS ON UPPER AI CUBRMENTS 


Detailed studies have not yet been made 
of the speed of drift of the balloon, and 
therefore of wind velocities; but welacities 
at one or two levels have been determined. 
From the vertical photographs it has been 
jouncd that while ik 
at and near its ceiling, it was drifting from 
scuthwest to northeast of a speed of 41.6 
miles per hour, 

From the ground observations, a velocity 


e balloon was hovering 
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at ceiling slightly lec than this was com- 
puted. The observers on the ground found 
that the balloon reached a horizontal speed 
of 43.1 miles an hour at a lower level during 
its descent, 

faplorer {7 at no time entered a current 
of air drifting to the west, as did Explorer J, 

in 1934, ot about an altitude of 60,000 feet. 
In our latest flight we drifted to the south- 
east from the time of our take-off until we 
reached approximately 17,000 feet. 

While rising from 17 00 to 37,000 feet, 
the base of the stratosphere, we drifted in 
general eastward, and, above that level, 
north of east. During the descent we again 
entered an air current drifting from north- 
west to southeast, Toward the very last 
we encountered a light ground wind blow- 
ing? to the north. 

Our ideas on velocities of wind im the 
stratosphere have changed in the past three 
yeors, At the time when we first chose 
South Dakota as a starting point, one_of 
the reasons, aside from the natural achyan- 
tages of the Strutobowl, was the fact thut 
we had 1,200 to 1700 miles-of the United! 
States tu drift acres, squtheastwart! ur 
eastward. For more than 1,000 miles we 
hut! fiat, level country in which to make a 
landing before reaching mountains. 

li was thought, from the speed of drift 
of Commander “T. G, W. Settle’s balloon 
in, November, 1935, that the balloon Ex- 
forer J might easily travel a2 thousand 
miles or more in ten ar bvelve bowrs, But 
the results were different. On the first 
Hight we drifted.a little more than 300 miles 
in ten hours, and on the second flight we 
drifted 230 miles in ¢ight hours. 

The average velocity of about 30 miles 
an hour does not give the whole story. At 
60,000 feet on the first flight we were drift- 
ing very slowly at § miles an hour and, in 
fact, had started to drift in the reverse direc- 
tion, or westward. On the second flight, at 
60,000 feet and higher, we always continued 
north of east at a speed of about 42 miles 
per hour, 

This evidence should not be taken to 
mean. that the velocities at altitudes from 
60,000 to 72,000 feet are likely at all times 
to be between 8 and_42 miles per hour; for 
it must be remembered that our strate- 
sphere flights are made at times when the 
weather is nearly perfect, free from much 
wind on the ground, and with a high-pres- 
sure condition existing over a large area 


around the take-off point, Whether this 





SCIENTIFIC RESULTS OF 
high-pressure 
condition, result: 
ing in low alr 
velocities in the 
lower levels of 
the atmosphere, 
tise results in low 
velocities In the 
stratosphere, is 
delatalile. 

It alse hap 
pens that most of 
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When thi Te are 
rxtremely high velocities in the stratosphere, 
n sounding balloon may drift so fast as to be 
bevond range of a telescupic station belore 
the balloon has attained o level as preal its 
that achieved by for plorer ff 

(mn Commander Settles (ight there wre 
such a wind velocity in the Stratosphere 
that, after he reached that region, he drifted 
from 8 poink near Akron, Ginioa, almost to 
the Atlantic Oeeun, a distance of 350 miles 
in: less thon tive hours 
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On the day that Commander Settle 
ascended there wos practically no wind, all 
ay Jong, on the ground, It was an Tndian 
simmer day, cloudless:and extremely hazy. 
Yeton this day [here was @ great air movye- 
ment mor 

This hare, on the day mentioned, wits 
conhned to the lower jevel of the atmas- 
nhere, and once Commander Settle pol fo 
15,000 feet the air was quite as- clear a4 
it was on our flights. 
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COSGQULERORS OF THE SKY EXROLLED IN HALL OF EXFLOBATION FAME 


Creneriul Jolin J. Pershing, lite trustee of the Nutional Geographic Society, presents Cart. Albert 
I 


W. Stevens (right) and Capt. Oeil A. Anderson (third from richt) with the Hubhard Gald Me 
Dire Scere s inne Wr pene bts hestowec udon only ten other heroes. ai Stcrrapt, he this 


tas Dp, Gilbert Grodvener, Presitent.of The Society, who presided at the cs reMmony Delonte. i chstin- 
gubhed audience in Constitution Hall, in Washington, D.C, December 11,1935 fee opondte poe}, 


Even though the tabulation and analyses The first yalues were obtained for elec- 
frecords are still far irom complete,anum- trical conductivity of the air between 30- 
ber of new facts have been added by the 000 feet and 72,395 feet above sea level: 
Hight to our store of knowledge. The first large samples of air were Se- 


Cosmic rays measurable by their tontza- cured from an altitude above 70.000 feet. 


tran effects, coming in from the vertical di- showing practically no change in the ratio 
rection, Increase in number from seo level GO} nitrogen tO Gxyeen! 


io Wy certain altitude (7 AL WW [Teet od rity YF the “T he first knowledee Wee obtainer| that 
Night of Jxplerer #7), then decrease In oTiving spores float in the atmosphere above 
number as the measuring instrument rises 27.000 fret 


\t 72,595 feet such measurable cosmic The first eee métration was made. that 
rays coming from the horizontal are as  <pores will withstand physical conditions in 
nomernus 25 those from the vertical the sisal Lit} i 2-595 feet, for at 


Phe first records were obtained of “bursts east four hours: 


ol energy from atom disruption by cosmit The first natural color photographs were 

riys up ta 72,595 feet, laken of the sky at high altitudes im the 
The flight resulted in obtaining the first stratosphere 

eis ever made directly in the emis Hn The first records were obtained showing 

of a photographic plate by a cosmic ray of brightness of the sky at 72,395 feet (one- 

he Upne-particte type haying the enarmous tenth that when viewed from the earth): 

energy of 100,000,000 electron yolts: The first record was made of the bright- 
The frst values were obtained by means ness of the sun at 72. a8 feet (20 per cent 





of laboratory-sise spectrograph, of sun greater than when view l from the earth): 


spectra and sky spectra up to 72,305 feet; Vertical photographs of the earth were 
4 phot hip nL rey h de TTomM the Sif iLisf here made rom | higher ; ulti lice [nen ever bie 
wis the first to show the curved top of the fore 23 15 feet above sea level); 





Lroposphere (marked by the dust which ex- The frst radio sienals were sent to earth 


tends up to that altitude) andit alsoshowed stations from a station as high as 14.71 
the curvature of the earth: miles above the earth, 


HUBBARD MEDALS AWARDED TO STRATO- 
SPHERE EXPLORERS 


Presentation by General Pershing 


Cuptain Albert W, Stevens and Cap- 
| tain Orvil A. Anderson to the highest 
altitude ever reached by man, the National 
Geographic Society presented to each of 
them its Hubbard Gold Medal, 

The preentation was made on behalf of 
The Society; December 11, 1935, by Gen- 
eral John J. Pershing, in Constitution Hall, 
in Washington, before members of The 
Society and their guests, Aiter the presen- 
tation of the medals, Captain Stevens, Cap- 
tain Anderson, and Captain Randolph P-. 
Williams, ground officer for the flight, macle 
their first public reperts of the expedition 
and showed motion pictures: and lantern 
slides of photographs taken curing the flight. 


FB conan. NG the successful ascent of 


Cf. GROSVENOR S ADOEESS 


Dr, Gilbert Grosvenor, President of the 
National Gedgraphic Society, who presided 
ob the meeting, said: 

“Members and friends of the National 
Geographic Saciety: 

“Tt has been an extraordinary privilege 
for the Boord of Trustees, the staff and the 
members of the National Geographic So- 
ciety to cooperate with the U.S. Army Air 
Corps in stratosphere researches during the 
past two years. The Jonger we have worked 
with the gallant, resourceful, and brainy 
men that constitute the Army Air Curps the 
deeper has grown our admiration for the 
intelligence, efficiency, and fervor that.ani- 
mate every member of that remarkable 
corps. 

“The National Geagraphic Society wishes 
also to pay tribute to the band of enthusias- 
tic physicists and experts who, under the 
suggestive amd wise guidance of the (Chair- 
man of the Scientific Advisory Committee, 
Dr, Lyman J. Briggs, assembled the tech- 
nical ‘apparatus and arranged the scientific 
program for what will rank as one of the 
most productive, a5 it was one of the most 
dramatic research expeditions of modem 
times. ) 

“General John J. Pershing, beloved by 
all Americans, is the fifth soldier in the his- 
tory of our country to achieve the exalted 
rank of General of the Armies of the United 
States. General Pershing has honored and 
aided the National Geographic Soctety for 


Many years as an active and inspiring mem- 
ber of its Board of ‘Trustees, Tonight he 
has consented to speak in his capacity as 
trustee of The Society. | have the honor 
10 present General Pershing.” 

GENERAL PERSHING'S ADDRESS 

General Pershing, in presenting the mec- 
als, said: 

“President Grosvenor, members anil 
guests of the National Geographic Society: 

“Within the past Year our Society has 
sponsored or participated in a Series of 
extraordinary expeditions which have sclded 
important facts to world geography and 
altered the mans af two continents, 

“The gallant Admiral Richard E, Byrd, 
whose second expedition to South Polar 
regions was supported by a substantial 
grant from ‘The Society, returned with proof 
that the vast Antarctic land is a single 
continent. 

“The Society's Yukon Expedition, under 
the leadership of the ‘youthful Bradford 
Washburn, achieved the first crossing of the 
mighty St. Elias Range, discovered new 
glaciers und peaks, nomed two of the latter 
for King George and (Jueen Mary in honur 
of their Silver Jubilee, and mapped 2,000 
square miles of territory. 

“We are gathered tonight to honor two 
men who have climbed to the greatest dis- 
tance yet reached above sea level, and have 
brought back to earth an amazing collection 
of scientific duta from this remarkable 
height. | . 

“It is for me a personal pleasure to take 
partin this ceremony because the Air Corps 
of the United States Army was Joint sponsor 
of the expedition, and because this memi- 
rable ascent was made on Armistice Day, 
a memorable anniversary in our history. 

“The studies of this expedition in many 
scientific fields, such as those bearing upon 
weather prediction, cosmic tay research, 
upen farming problems and radio transmtis- 
sion, (lustrate the diverse activities of the 
National Geographic Society ond the re- 
source ulness aad enterprise of cur preace- 
time Army, 

“Tt is gratifying to recall that the Strato- 
sphere Expedition of November 11th is 
only one of a number of assaulis on the 


714 


batthetront of science in which the Army 
and The Society have been allies. 


STEVENS AND ANDERSON WORTHY OF 
ARMY S ¥INEST TRADITIONS 


“In this instance the Army had) repre- 
sentatives worthy of its finest traditions in 
the men who commanded and piloted the 
stratosphere balloon—Captain Albert W, 
Stevens and Captom Orv A, Anderson. 

“In both airplanes and balloons, as Chief 
Photographic Officer of the First Army of 
the American Expeditionary Forces, Cap- 
lain Stevens, a¢ an observer and photog- 
rapher, secured valuable information of the 
entmy and his movements, and by per 
sistent laboratory work improved military 
photerruphy. He continued, after the 
Armistice, to perfect the art of map making 
[rum acrial photegraphs. 

“At the headquarters of the National 
Geographic Society hong two of the world's 
mest remarkable pouars he omic by 
Captain Stevens. One ibe fitst photo- 
graph taken piming tat eatatly the curvature 
af the earth; the other is an. aerial. photo- 
graph showing the advancing shadow af 
the moon on the earth during a total 
eclipse of the sun. 

“Captain Stevens was one of three officers 
trapped im the heavens when the 1934 
stratasphete balloon tore at nearly twelve 
miles woft. With his two companions he 
jumped safely by parachute as the balloon 
finally exploded. For their courage and 
skill Major Kepner; Captain Stevens, and 


* For Captain Stevens’ “thoroughness of prepa 
ration aot professional aituinmente of the highest 
character in the execution of this flight.” and for 
Captain Anderson's. “coulness anal confidence fh 
piloting the largest balloon ever Hown;” the War 
Department awarded then, Felruary 8, 1936, 
the Chak Len! Cluster to their Distinvujshed wea 
ice Crosses: The awurd tukes the place of » 
eecond award of the Cross, 
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Captain Anderson. were awarded the Dis- 
tinguished Flying Cross by the Secretary 
ol War." 

“Captain Anderson likewise had distin- 
guished service in the World War. He is a 
skillful airplane pilot, airship pilot, and 
free balloon pilot, and is one of the few 
officers holding all four flying ratings be- 
stowed by the U.S. Army Air Corps. 

“Based on their rare experience during 
the World War, these two officers have 
continued to improve themselves in their 
chosen profession. They have not linaited 
their activities to the mere performance of 
routine duties, but have taken advantage 
of the opportunities afforded them and have 
become experts in their particular line, 
They stand out today as striking examples 
of the possibilities of what may be achieved 


by persistent effort. 


‘Captain Stevens and Captain Anderson, 
the Army and the Nati itm, are proud of your 
recent achievements in the flight of Ex: 
Morer JJ one month age ‘when you reached 
an altitude of 72,395 feet. We are honor- 
ing vou tonight not for setting a record, 
but for carrying aloft 64 instruments anc 
pieces of scientilic apparatus to the highest 
possible altitude becouse there they were 
ust efiective in exploring the secrets of the 

1s. 

“You, Captain Stevens, devishd and 
adapted some of these instruments and 
planned their operation. You, Captain 
Anderson, piloted this atrial lahisratury 
nearly two miles higher than man has flown 
before, and you broughi to earth this unique 
cargo of scientific instriments as safely ariel 
as gently as if they had descended in an 
elevator, 

“T take pleasure in presenting to you, 
Captain Stevens, and you, Captain Ander- 
son, the Natiinal Geographic Society's 
highest award-—the Hubbard G (old Medal” 


SOUVENIRS OF STRATOSPHERE FLIGHT 
Members have chown keen interest in the bookmarkers made from the cloth of the 


stratosphere balloon, Asjplerer Jf. 


A few of the markers remuin, and iny member 


who Tune 


not vet received une may obtain it, without coat, 24 long as the supply iyats, bey rgb a 


request to the “lineasurer, National Geographic Sancet}, Sixteenth and M Streets, N 


Washington, Th, C. 


We 
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“Developing Airplane Motors, 1 Know What an Engine Plymouth Has!” 





TOR SEVEN YEARS, Walter 2epke has helped develop = [—————eefsM 
EF, rolane motors, Herepreeentscme of the preatmotor || _ eneret en tae 
Se eae A Re ee ge Official Chrysler Motors 
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Steel boy Cnly Plymouth hect it all" ) 5] 


That's the story we eect from all over America. It's 
cosy to check uponit... duit tell your Chrvaler, Dodge 

. AND UP, LISTAT FACTORY, OETROIT 
PLYMOUTH DIVISION OF CHRYSLER CORPORATION SPECIAL EQUIPMENT EXTRA 


or De Soto dealer you want to try cut.a Piymouth. 
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BRAKES «© SOLID STEEL ONE-PIECE TURRET TOP BODIES + IMPROVED 


* GENUINE FISHER NO DRAFT VENTILATION 


WALVE-IN-HEAD ENGINE -« SHOCKPROOF STEERING’ 
“SRILANLE IN MASTER DE LUXE MODELS ONLY. KNEE HEN, B20 
CHEVROLET MOTOR COMPANY, DETROIT, MACHICAN 
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Here is convincing evidence that highway 
accidents can be avoided. Ab Jenkins, the tamous 
race driver who holds more speed records than any 
other man in automotive history, drove a millinn 
miles on Firestone Gum-Dipped Tires over the 
highwava of every state in the union without an 
accident of any kind. What a tribute to the reserve 
safery built into Firestone tires—what a reward for 


j 5 & 1 - 
careful Urivine 


In a traction and non-skid test, a leading 
university proved thar Firestone High-Speed Tires 
will stop vour car up to 25% quicker. Gum-Dipped 
Cords have proved in every test thar they have 
ereater heat resistance and that they give vou 


Ureatcs Is boww cHit Prveciion. 


You can obtain @reater protection for vour 
family and yourself by Stopping ioday at your 
nearest Firestone Auto Supply and Service Store 
or Firestone Dealer and equipping your ¢ar-with 


Firestone Mich Speed Lire. 
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SHERWIN-WILLIAMS PAINTS 
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row will find that Agfa Plenachrome 
Film's extra margin of quality materi- 
ally broadens the scope of your photographic 
efforts-by giving you the best possible pic- 
tures under any conditions. That is what en- 
ables us to offer you every roll with the 
cuorantee of “Pictures that satisly or a new 
roll free’ Made by Agta Ansoo Corporation, 
in Binghamton, New York. 





DON'T SAY 


OU spend two or three dollars to 
change from winter to summer oil. 
You make this change for just one thing 
—to protect the motor from the results 
of hard driving on hot, dry summer days. 


So don't past say, “Change 
the oil, please.” When you 
buy the 5, 6, 8 or 10 quarts 
you need, ask «pecially for an 
oil that is tarfree. 

Even some good oils lose 
their stability—and wear out 
quickly under terrific pres- 


sures and temperatures of 


modern high-speed motors. 

Getan oil that really resists 
heat—beepy its viscosity ot 
high temperatures—and 
keeps a ought compression- 
seal that gives you mew car 


power and “pick-up.” In 


nfber words, get Hacwalinre. 


INDIAN REFINING COMPANY, 


“Wher Yeu Change Veue Of This Spring, 
Mivus. Charge te Mowoline” 





HAVOLIM 
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MOTOR OIL 
WAXFREE 
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INDIAN APOLTS 


SPRING 


The patented “Furfural” process behind 
Havoline prevents tar deposits in your mo- 
tor. These may gum up your piston rings 
and make your car grow “old” —lose power 
and pep—if you use some other oils. 


Havoline is areal premium 
parafiin base oil, refined by 
our special “Purtural” proc- 
ess. It keeps your motor 
“young” and powertul, 

Now is the time to start 
YOUr engine singing a song 
of spring! Simply say, “Put 
in-Havoline!” 
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The notable thing about the 


ease with which the new Buicks perform every duty is the 





firmness of that ease—though maneuverable under the 

lightest touch, so that any woman can drive one all day 

long without fatigue, control 
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is positive as steel on steel. 
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iE Map show A Vou how easy it 
eto include [aumine in vour visi to France bhiis 
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SEND FOR EXPOSITION FOLDERS, INFORMATION 


ag) Pai Seduce 


Eerignht eras 
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Some peopl ( don't like 2 
this kind of Vacation... 
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Summer Camps 
FOR GIRLS 
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CANADAS MIGHTIEST 
| MOUNTAINS ARE 
_ WITHIN YOUR REACH 





OME this yeur to 

Hirai grote hrvab etd ' America's largest al- 
af the Presta Paws pine playground. Delightful surprises 
await you — the moderate cost — the 

SS ak oe championship golf Course = the 
™ a warmed outdoor pool, Motor o: 


ride through A mountain wonderland. 
-DAY CRUISES Loat luxuriously or enjoy riding, 


ch tar Pines hiking, climbing, fishing, polf, at their 
ye 
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eLetters We it t- CHT Lec te iit Packie merit c. best. Rates with meals, $7.00 and up 
pet colar Arert: Bay wilh is totem pote vilinas Dar 

Sineway ,.. city of manctmoth flowers. 16 hours here per day at Jasper Park Lodye 

Ad ‘a a rom Vancuwver, Vic es or Seattle 


rT in Let piltiaglicatt ietieenten lasper is. on the route of the Canndian 
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! 4 {- aa i ace Bia] Tins f Hated “fit ee iti =f. Limited. Through hee ping Cars 
Doerner bots to Winteloree aid La itiin i 


Prog Mon real, Toronto An % Pau 
Special 11-DAY CRUISES:| SOC Sores toe d St. Paul 


to Jasper and Vuncouver, Specie 
G1 mi j ® Abe ir oreeny t E 4 ar..t F 
_ bet ey — ) eee PE J t i i | ‘thie i raves har Alatka fi ony | @Hecoervesr 
rts. On. f insess Chariatte from Vancouver Jun: onl 
nd July 1 Zhe tnt. Skag weary’ fae wieh Ar tiers Far bonklits, low pail fares. ere., cal 
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pi. Piro Seattle, Victor y erecta wie wa 
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ifa motor trek appeals to you—wanderCanada's / / 
oder highways, piching cump and cooking 
your own meals, if you like, along the way. Take seaside 
or dakelanels pollage—where sunny days are packed with 
delight for all the family, and cool nights lure you cto blissful 








= = = 


sleep. Are you a fisherman ?— Canada's unspoiled fishing (Pam eee ana’ eu 
grounds invice you to battle pame fish at their fighting bes Eset prceiate ak eaull fatet of gulf lea 


Do you prefer the gay life?—here are delightful summer 
colonies where you can fide, golf, swim, dine and dance 
Perhaps you'd prefer a tram or bus tour, or a wetfertsys 
cruise—cevealing all the vaned glories of the Canadian scene 
For information, inquite at your nearest Canadian nolway or 
steumship office. Or write for free maps and illustroted litera- 
ture ro Depr, E536, 
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San Francisco 
The City 
Inside a Golden Gate 





‘fee lof a mittee a citv built high on fourteen Missinn Dolores and ihe Spanish Preeidin Ei pote th 
right hills. e@clpee ct al Heel ol the wiv orowipal Ley euel Li¥eeqngiime Ute of toner hajel ud reat aratils 
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Sach i Son Frosciss...the cliv inde the Gi inh throaulhl renews thi TEcPkE bt WL. Ariel this emry gives tl 
Lodi, Leb bd ery odeiter of the (aldfarnia. rarotionblaned oon? plenty of leews 
Tn onlew few beara’ ride from ite commopalitan thowet Ari i trite book we'd like to send you free tela all 
leh sfoects, your |] foal yourselfin the great Sierra obo i dom giver conta lo foll deni). Send for it telus 
rungs it the sheer walled Vieenite Valley or of muile- ina plan io epend this summer here. Come by moog 
hig Like “Tahoe, or pong throtigh the fomous Gold ifoor bent or plane or train. Special rouniltnp far 
DOW! Lhe dave ot Piacty: Comme, Bin hides on the ebeaacds will be effertive Mav 15 on all roilr 
| cen hed woode (froee older tlio thu Fuld. ant 
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ae - From Seattle 

al Japan: hina 
itty tive: 
47 DAY CRUISE 

| 9 Complete 
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ahet is few trips that cin. compare with 


‘| = | . 
| te. VEE ed, rhril ding days ond wocld-famed Presa 
dene Liner and in beautiful Japan and (Chine and the 
Lscintinge Phil ppines...for.only $6.8? per cdey—all 


COSTS etic hortend! 


All Detail Arran reed 
| Just Enjoy Yourseif 


| Prom the momig you falitom Seattle through lovely 
Puer Soond co Victor B.C and out jaro the biue 
| Poche un me IT, Pee pote a nwou have only 
ty hove fon, All details OF preovodd liv arnch oy sigh PES 
ing ace taken care of for you... in ten ans Yokohame 
Toke i, LE imakura, KRyvaed ti, Fi ibe, Napa Va... .i8 f hina's yy 
coomoepolitun Shanghai and Hongkone.. end in the 
Philippitios Marita, 
Vi pur stateroom (popular Deurise Clos) will bean ae 
cd? safer nics ly Bopointed, with teal beds ‘You 
| will play on ample decks, PWwiM 1 an Gutcoor pot, 


et jcry ates fking movies, dancing ...Gme food, skil 





| @ Here is Colinal America come oo life 


footy restored to the divs of Wishimgton fully prepared and serv ed 
A che charm of Colonial Times, wi siatel; Cetal leraila of thigand many aber American Mail 
homes and wardens, quiet tree-thaded t rapa ent Cruises forthis summer, Thencaty Racurred 
5 ya ae oa ie. cme Tourt ond all-experse sad eh titely Independent trips 
atreeis, a Royal Governor's Palace, the rhe hy Foratict aiid: Firat: Clase! at & ecle tance oF Gies 
Colonial Copiml, Raleigh Tovern where and-cost limits: , 


powdered ais ance nodded in the minuwet, . 
Sonines ni old buildings biti rs eran. NOE Tewr Carn i rapes Arent 

Anencin Mul Diners sail even other week fron Searle 

and i Taco, oo ce low po HG To sof WoOWeT Ws WLP Chee, 


Enntingne oF Peon on rhe pest OF BO igter + 1h | * Fereirm 


nletely restored...cather unmpoattant actd hr 


wieric structures have been rebuilt so that 


ola Williomsbure looks wery much as it did wit Howaii ifyou like. 

chet Aineticn was pruiliy See your own Travel Agent for soecial liner ature, Chr 
Any tourist burda con node Vou to Wil- Will UsBE sau bison Ave New ¥' a LIS. Dearborn 

lmmsburnk. Travel by water, luaxiricus aur. St, Chicago, or 760 Stuart Bie Bry secattie (Pheu Cthee) 


couiiioned trains, or motor over the ime 


roads of hisnorie Virgina. La ; 
Pot boukhets and inforimican write: iy ay CAN 




















THE SHORT ROUTE TO THE ORIENT 


Mention the Geographic—I[t idemtifies poo." 








VHAT wouldnt mothers and: fathers 
A have given in Colonial days to 
guard ther children against the 
Which today your Goctorcan prevent? 





eee ae 
CS Ss 


Three of the scourges which formerly took 
thousands of hives can be kept ander con 
rol, Every chold, and adult too, cain nore 
ke protected against smallpox, diptithert 
wad typhoid fever 


Smiillpox has practically disappeared ini tne 
Stites where vaccination ~ widely prac 
diced, In communities where Fomulies nore 
this protection, it still smoulders thoagh 
protected tamules are 
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Diphtherna is ramdly being stamped out by 
TH Teberen La a utiinstit. Ne vertheless, 3,000 
children mn the country died of it last wea 
Have your baby meculited when be is six 
nonths old. A, later teer will 
whether oc not farther inoculation fede 
arable. Then, should diphtherwa break out 


de termite 
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in your nici¢hhorhood, ie wall be anmune: 


Typhor clits comparatively few victimes 
cacept where ait aise sanitary and preven 
tive medical pri . sen) nevlected, 


Your doctor can tell: you of the means that 
ae used to check epidemics.ot scarlet fever, 
whoopitg cough and measles—and of the 








wcctnes, antitoxms and serams which 
sottier Thue attecks of these dmeases and 
make the afterethect: less damaving 

Ik. when wou were [ttle VOU escape Serpe 
CALS COMBE ences from any or al] Cie these 
diseases, you were lucky. Don't CKET 





child run the same risks. At the time of 
your child's reyular physical examination, 
the doctor will be able to advise concern 
ae Tat pases a a and the building we ot 
respstance aeLITISt Pt ee i 


Send for tree copy of “Chat of Baby hod inte 
Childhood." Address Booklet Dept. 536-N 


Keep Heolthy—tHe Excmined Re yulerrly 


METROPOLITAN LiFe 


Faepenick H. Eckert, Parsipen! 
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SURANCE COMPANY 


OS: Mian Ave. New TORK, N.Y, 
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‘Mention the Geographic—it identifies you,” 





A PROPHECY OF 1877 


() E of the first business telephone transactions Today, thanks to this expansion, the holder 
- v 
aia 


] —_— | r 5 EE sae BE = ! 
ttetord, ond probably the tet over “long of Travelers Accident and Automobtle Insurance. 


distance, was between 2 Travelers mun and the While he may fhe out oflock, wonever out of -rcoch 


i. ft a 


ee ee rd aT so sail ho, 
ther of Alexander Graham Bell—concetning an if help when be needa it. No matter where he mat 


LchWeototace provi Mect with on woctdent, he bas only to call the 
er ee pr en peer] BAe [Perea eee eRe See ee neurest Cravelers man for prompe ect 

[liis, Wwe think, is the latest mowelfy in gece For [The Travelers ios thousands of treoresentn 
lent Lorne, ur a ireah demonstration of the tives, aod claim atations located atratetically 


| LL | a [as 7 fy ;: 7 ji "Tl is 
usefulness of Prof. Bells invention, [tis not only throught the United States and: Cangts Thus 


, . ~ et q a, © i 7 x _ : . 
Gp he cd braun Te ES fF th DIE Poe oye | Ta Travelers pultewholders ee be Cere.ey, He ca Ly 
listanocs, bat preserves every articulation dis- of security if a long-established company 
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works that cover the entire continent Commo, Hartord, Gonnecticut 










Eis making the moet of every college day. . + and 
doing it on a pretty small allowance, too, There's o 
Future for men like this, Stil—he can offord to make a 
movie recor .. .packed with the scenes and action of his 
titi mater... preserved for the vears Lo come. For a 
new comern api fil hove made movies so lnexpensive, 
Ciné-Kodak Eight has taken movies out of the “hovury 
class." It was«designed for all those people who wanted to 
mike movies—but thought they were too expensive 


With thin new camer, movie: cot but & few cents a 
ecvite. Let your dealer show you the Eipht—today . 
Eastman Kodak Company, Rochester, N.Y. 


Ciné-Kodak Eight 


«++ home movies at less than 10¢ a “shot™ 


on a small allowance 


ing through college 


@ Dane were: at @ frection of their 
forme che A Teanty—Thre Tinie mall rT i 
Oné-Keelah Fight Film runs oe beng on 
the errern as 1) fent of aratnor etonds« 
ard biome merie file. The Light makers 
20 te WW) minke “slente"’—norh na lone 
fim 1 he arora ST soon iia @ he newermrls— 
on nm roll of files cesting F225, fimiaheut, 
reget te @¢hone, (iat Kelak Fig laut la 
amall, sturiy—costa baat £458, 


DIRECT 


Midnights from New York Mid-town Piers 
Mooring Grivals obroad: 1] A. M. af 
wouthomptony direct docking olongsida 
boot trains of Cherbourg and Bremen 


bremen 
E pa 


SS COMIMBUS 7%", 


The “Formous Four” Eapres ses 
To ENGLAND « FRANCE © GERMANY 
Weekly of Midnight, . . .(Cobin Class $162 up 
Student Soeciols June |B ond 25, July 2 ond 9 


New York - Hamburg 
Hansa - Deutschland 


Th RELANE, ENGLAND, GERMANY 
Hopog N15. St. Couis... toy 5. 5. Berlin 
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To the AI OLYMPICS, Aug. | to 14 
Berlin, Germony 
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| ov can reach me by telephone” 


eee FOU coy Ht casually, but there 
is atsurance in your vaice, Fir 
Too ton dleepes nd on telephone 
service, tou call s somber ond a 
Yoit'n ADS re—“Urroess the «treet 
UP REPoes a comlitert. [e's oo ep -¥ 
to ile —vou have been dome it 
for years, Lose hae ditomed the 
wonder of the telepliacne. 

Yet the wonder grows — there 
ik no cnding te telephone prog 
res, Seryrce Is (qUmker, clearer 
and more accurate. Improve- 
montéare made cach voor. [hinge 
once Chevtaye tat tinpoiible are now 
moment pel labial fact. Tomorrow 
will see still greater achievement. 

That t¢ the pioneering epirit 
of American enterprise, Amert- 
can initlative and Amerirun 


resourtefulness Ligwe given 
thie eountry the best telephone 
service in the world. 

Obviotisl¥. this aid juet 
It line been bronght 
abaut by the development of the 
Bell Seatem over the post half. 
century. Time hus proved the 
rightness of is plan of operation, 
Ocick, dependable, universal 


service makes it possible for vou 


hapeppertt. 


to talk to almwel every one, 
everywhere, and to any reveifi- 
dently —“You can reach me by 
telephonn.” 


BELL TELEPHONE SYSTEM 





le | | if i e drove 
for countless miles 
along the shores of 


‘e Blue Pacitic 


@ On the very Wester rim of this continent 
lies 400 miles of magnificent Oregon coast- 
fine. It is unique in beauty, charm and in 
variety of recreations, Paralleling its entire 
length is the marvelous Oregon Coast High- 
way (U.S. 101), one of the great scenic drives 
of the nation, This splendid paved road is 
alongside white beaches lovel as the floor, 
then hundreds of feet above tha pounding 
surf, then straight down green forest aisies, 
through clearings where wild azaleas bloom, 
through canyons of Scotchbroom in blazing 
fragrance, past miles and miles of orchid- 
like thododendrons. 


Beat of all, Oregon beaches are unrestricted, 
There is drittwood for fires everywhere. 
There is agate hunting, suri fishing, clam 
digging —or resort life, if you wish. 


Come to Oregon this summer, Send for our 
folder today. It will point the way to a new, 
ditterent and economical vacation. 


OREGON, 


a ee ee 


Littgat fait itighewy Cmcieson, Deere! Tq. flakent, Olieein 


Pioser wend me poor lust fuller slant Oregun 


N. ather tip can equal « cruise 
Round the World. And pou can make it this yearon a 
. First 


Clase! "The route ia vin Havana and the Patiama Canal to 


luxurinus President Liner for only $4.2) per day, 


California and Hawail...Japon, China and the Fhilip- 
pines...then the Malay States, India, Egypt, lialy oni 
Frioce, and hack across the Atlantic to New York. And 
you'll playall the way on brasd, sammy decks, swim inan 


Gir poo). kip On a Outside stateroom, ead splen- 


did American food, 


This 3-months 
WORLD CRUISE 
costs one 854 





Affaire LTE wl eager are fell! ware mga beria 


Agcy Travel Agent will be clad to give you all the details... 
shew you the achedule of the President Liners’ fort- 
rightly mniticges fro New York, Los Angeles anc] San 
Francisco via the Sunshine Houte. He will exjlain_ how 
you may slopover anywhere you choose, make sidetrips, 
continue 00 the nest or another of these world's only 
repular world criising ships... tike JM days in two full 
rors. See your neent now, Orwrite un at G4 Fifth Ave, 
New York, 110 Sa, Dearborn St. Chi ago, or 31) Califor: 


fia OL, San Pranciace, Offices in air principal cities, 
| a 
Steamship Lines 


MEW YORK-CALIPORMIA « ORIEMT « POUND THE WORLD 


UNITED STATES 





B A ORE than 1,400,000 United States Savings Bonds, 
representing in excess of $350,000,000, maturity 
value, were sold during the year ending March 1, 1936. 


As the limication of individual ownership is restricted to 
$10,000, maturity valoc, issued during-any one calendar 
yeur, this firse year's sale was attained only chrough wide 
dimritwtion to investors throughout the entire mation, 


MONEY FOR THE FUTURE 
Many investors have written the Treasury Department 
stating that they ore regularly purchasing United States 
Savings Bonds in sufficient amounts to provide, among 
other things, fuads which may be used in the furure 


TO EDUCATE CHILDREN...TO PROVIDE A RETORE: 
MENT TUND...1TO TAKE CARE OF DEPENDENTS 
TO CREATE A CASH FSTATE....TO ACCUMOLATE 
lTUNDS FOR TRAVIL AND RECREATION, 


United States Savings Bonds are issued in convenicar 
denominations of $25 to 514400, They dilfer from other 
Government bonds in thot they do not pay interest at 
erated intervals, but are sold aca discount. They increase 
in cash redemption value atthe end of the first yearafter 
ourchaseand cach sixmonths thereafteruntil they mature 
iA ten yours. At thit time the face value will be paid. 


These bonds may be redeemed at mov time alter sixty 
duve from: dure of purchase ac fixed cash redemption 
values, which are never bess than the purchase price. 
Hence, these bonds are free from price fuctuation anid 
may be depended upon for definite future needs. 


Whether you are planning to build a cash reserve 
for your later years, or an educational fund for your 
children, a sure means toward accomplishing these 
and other worth while purposes is afforded by 
regular investment in United Srates Savings Bonds. 


U MAY PURCHASE AT POST OFFICES OR ORDER DIRECT BY MAIL 


SAVINGS BONDS 


Direct Obligations of the 


United States Government 


“Every $750 I invest now will 


provide me with $1,000 
cash in ten years. In the 
meantime my Savings 
Bond is free from price 

fluctuation.” 


2z 


Your Investment Increases 
334% in 10 Years 


S18.75 oo. incredises in LO yeurstt. se 425 
$37.50... inceousin ]0yearsto «+ « 450 
$75.00 .. increases in 10 vearsto. «4100 
$375.00 . increasesin 10 wears to « « $500 
£750.00 . increases in 10 ycora to «OOO 


Redeemuhds af any bie afer G0 wars frm fee ie 


r—- TO ORDER BY MAIL --— 


TEEASCEER CH THE Pere 
PATO, fe 


ETATEN, DEPARTMENT P07, 


| Ductosed find check, draft of money. ofder for— 
| LMG 

| $73.5 Savings Dondeat $10.75 #-.-% 
| $401.5: Savines Honda ot S5750 5... 

| Sit LS Savings Hons at §74.0h) 9 

| $400 15. Savings Bonide ot $375.00 6 

1 S1G00 15. Savings Bode af $750.00 9}... 
; Total #. 

| Rovintor de ide mune of amt peer fe 
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# fret wl if, ireil —— _ _ 
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Your personal check will be gitepted, subject tir ool. 
Lecrion, wr vee pray anil, Beans alent, of Petey cider. 
De bor send Citreacy by oral. Make checas pepate 
eo Treasurer of the Uored Starra 
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A hartcoed those flim of cna peng — ner 


ehitelien— pchunlle AT-921 core A single day's 


trafic aco the George Wacehkington lariat, 





and safety taken for granted 


@® The oi] in your crankcase .. .-you think of 
it hardly more than you think of the giant 
cables that support a grest bridge as you 
cross it! 

And that unseen oil gives -you real safety 
if it's Pennzoil, 

New Pennzoil — tough-film, heat-resisting, 
slucdee-free —eives you perfect, safe, lubrica- 
tion always, with more power and improved 
performance. It lasts longer, too, protecting 
your purse as well aa your power plant. 

New Pennzoil in your car will actually save 
you up to 50", an ail cost, up to 90", on valve 
and piston fring re 
pairs, and give you 
an extra mile or two 
per galion of gas, 

Independent deal- 
ers everywhere are 
ready to serve you, 


fe dl dee pee ie. 0 
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The newly decorated rooms and 
Stites are charmingly cay, suntiy 
and spaciously comfortable, 
bricht chintees; silks ond wool 
eng in a modem and effective 
treatment has created a unique, 
cheerfuland invitingatmospliere. 
By tha iliay Single $5 ta §t. 
Double $4 ta $10, Saites from 312: 
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i James 0, Stack. Gener! Manager 


“Meitlon the Geegrarhic 


J Vewly athe corale ml 


I<coms and Quites 


Anne Tiffany's skilful wee of 


REGIS 


FiFTH AVENUE AT 550h STREET MEW YORK 


“NO POOR 
PICTURES 
This TIME 






pl used my 
WESTON 


Exposure Meter™ 


It never foils. Just point this meter at the sub- 
ject. it instantly gives correct camera ecttings. 
Every picture is perfect —indoors or outdoors 
—aend with any kind of still or movie camera. 
No over or under exposed negatives—noa 
Hanks—no disappointments. ThewEston 
Exposure Kieter is small, compact, simple-to 
use —it laste a life-time. Ask your dealer to 
demonstrate, or write for literature on expo- 
sure. Weston Electrical Instrument Corp., 
284 Frelingouysen Avenuc, Newark, N. J 


WESTON 
Cc WOSETE: LZ fe? 





Ti lite mile wou.” 
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EVEX rour EYE COULDR'? “STOR™ 
THAT LIGHTNING JAB— 


But LEICA Stopped It COLD! 


pone licglel 
suopehbcts wiih the 
new Dulovenor 

Get The 
LEICA MANTACL 
Worth for more thon its 


prica of 34.00, At-your 
" 


Toke amcpebst: by lompbght 
Take 


by ihe 


compile color sic webous 


 da5Ti. 





pbotagqraphic cacher it 
bundewicore. 
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Tea cH litie he | LA 110 DAP Pe 1 e21cd 
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Bringing the Stratosphere into the Laboratory 
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To the Members of the National Geographic Society 
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